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1. HOACHUTEJIBHAA 3AIINCKA



[Tporpamma o XMMHUHU Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa30oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C yYETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTesbHbIX opranusanusax Poccuiickoit @enepanuu.

[TporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYCHHS,
BOCIIUTaHUsSI M Pa3BUTHUA OOYYalOIIUXCA CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelycMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpHUpOBaHME 110 pa3jesiaM U TEMaM IPOrpaMMbl 110 XMMHUH, ONPEAEIAET KOIUMUECTBEHHbIE
Y KQueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO [10CIIEJ0BATEIbHOCTD U3yUEHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKH y4eOHOro mnpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yYarOLINXCs, ONpeIeIieT BO3MOXKHOCTH IIpeAMETa AJIs peaau3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yjbraraM OOy4YeHHS XUMHH Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB y4eOHO-IIO3HABATENbHOM J1ESTEIbHOCTH
00yyaroIerocs o OCBOCHUIO yUeOHOT0 CO/IepKaHMs.

3HaHUEe XUMHUH CIYKHUT OCHOBOW [T (POPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €T0
NPEICTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMUECH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTSIX
pelieHuss I00aJbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U (GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OpPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeIbHOCTH,  SKCIEPUMEHTAJIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTeCTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIInXCs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCs MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEIeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MpOorpaMMbl MO XMMHH c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyueHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 110 IPHUHLUITY IOCJIEJOBATEIbHOIO Pa3BUTHsA 3HAHMHW HA OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSA3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0BATEIBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
(GyHKIMN OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOICTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U MTOJYyYEHUS U3YyYaeMbIX BELLECTB.

OcBoeHue MPOrpaMMbl O XHUMHUHU CIIOCOOCTBYET (OPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUs K HAyYHOMY 3HaHHUIO M METOJaM II03HaHUs B HayKe. M3ydeHnue xumuu
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUI U3 paHee U3YUCHHBIX YUEOHBIX MpeaAMETOB: « OKpy Karoluit
mup», «bronorud. 5—7 knacce» u «duznka. 7 Kjaacey.

[Tpu n3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYphl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YUYEHHUH BELECTB M XUMUYECKUX pEaKLui, B
dbopMUPOBAaHUM ¥ PA3BUTHH [O3HABATENbHBIX YMEHUW M UX NPUMEHEHUH B Yy4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yuyeHMHM XMMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpoOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEeMaTHYecKoe MpHuoOIIeHue oOyvaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HaHUA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie yMEHUN 00BACHATh U OLIEHUBATH SBJICHUS OKPYKAIOLIET0 MUPA, UCIIONb3YsI 3HAHUS U OIIBIT,
MOJIyYeHHbIE MPU U3yYEHUHM XMMUH, NMPUMEHATh MX NPHU pEIIeHUH MpoOJeM B MOBCETHEBHON
JKU3HU U TPYIOBOM I€ATENBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IeHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKU SKOJIOTMYECKH I€1eco00pa3HOro MoBeNeHUs B OBITY U
TPYIOBOM [JEATEIBbHOCTH B LIEJIAX COXPAHEHHsI CBOETrO 3J0pPOBbA U OKPYKAIOLIEH IPUPOAHOU
Cpenbl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIHTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajbHEHUIero 00yueHus.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yYCHUS XUMHUHU Ha YPOBHE OCHOBHOI'O OOIIErO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

2. COAEPXAHUE OBYYEHUs

8 KUIACC

IlepBoHaYa/bHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEME Hayk. Tena u
BenlecTBa. du3nueckue cBOWCTBA BEeLIECTB. Arperatnoe cocrosiHue Bemects. [lonsTue o merogax
no3HaHus B XuMHUH. YucTtele BenectBa 1 cMecH. CriocoObl pa3faenieHus CMECeH.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XMMHUYECKOI0 2JIEMEHTA B COEAMHEHUH.

KonunuecTBo BemectBa. Moib. MonspHas Macca. B3auMocBs3b KOJIMYECTBA, MAcChl U YK CIia
CTPYKTYPHBIX €IUHHII BelecTBa. PacuéTsl o Gpopmynam XUMUYECKHX COCTUHEHUI.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUs MaccChl BEIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanys XuMUYeCKUX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, mpaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (PU3UYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaOM0eHne GU3NUECKUX (TUIaBJIeHNEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCAllUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJICHUH, HAOII0eHIE U
ONMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklni (pa3iokeHHe caxapa, B3auMoIeHCTBIE
CepHOW KHUCIIOTHI ¢ XJOpHAOM Oapus, pasznokeHue rujapokcuaa menu (ll) mpu HarpeBanuw,
B3aMMOJIeIcTBHE jKeme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pa3aeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE Pe3yJbTaTOB MPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHME MOJEIEH MOJEKYJ
(I1apocTep>KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€eMEHT W IpOCTOE BEIIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gu3nveckue U XUMUYECKHe CBOMCTBA (peaKkIMi TOPEeHus).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOJMy4YeHHs KHUCIOpoJga B JIabOpaTopuu U
pOMBINIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAU(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUUYECKUE peaKkUMM. TOIIMBO: yroib M MeETaH. 3arpsA3HEHHE BO3/yXa, YCHIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bognopon — anemeHT u npoctoe BeniecTBo. Haxoxaenne Boiopoaa B nmpupoe, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI moyueHus. Kuciors! u comm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PactBopbl. HacklmeHHbie u
HEHACBIILICHHBIE PacTBOpPbI. PacTBOpUMOCTH BeElIECTB B BojAe. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKHEe CBOMCTBa BOoAbl. OcHOoBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpUpoje. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknatypa coseil. @uznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OIpeelICHUEe COJCpKaHUs KUCIOpPOoJa B BO3AYyXE, IMONYUCHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJEHCTBUSI BELIECTB C
KHUCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U IMpEKpallleHus ropeHus (moxkapa), 03HaAKOMIIEHUE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcuaom wmead (1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJCHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaJulaMHM (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3ydeHHUe
B3anMoeiicTBus okcuaa Meau (1) ¢ pactBopoM cepHOit KMCIOTHI, KUCIOT ¢ METaJllIaMH, peaknui
HEUTpAJIU3allUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHUE OJIHOTO METaJIa APYTUM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPTraHUYECKUX COCTUHEHUID.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHATHE O TpyMIax cXOIHBIX
AIIEMEHTOB (IIEIOYHBIE U MIET0YHO3eMENbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux daemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tomnbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
o0osiouek aromMoB TmepBbiIx 20 xumMudeckux osnemeHToB Ilepumonmyeckoit cucremsr J[. .
MenpeneeBa. XapakTepUCTUKa XMMUYECKOT0O 3JIEMEHTA MO €ro MoJIoKeHuto B Ileproanueckoit
cucteme /1. V1. Menpaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHne OoOpaslOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IIMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (rOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIacCe€ OCYIIECTBIISICTCS
Yyepe3 UCTOIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHATUM, TaK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO61ue ecTeCTBEHHO--HAYYHbIE TOHATHS: HAYYHBIH QaKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(dUKanus, TMEPUOIUYHOCTh, HAOIIOICEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
383161, ComHIle.

buonorus: porocunres, neixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepuoanueckuii 3akoH. llepuoamyeckas cucrema xXumudeckux odnemMeHtos [, M.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaHs, KalblHUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THUNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHMOCTBH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUAa XUMHUECKOM CBSI3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XUuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YKUCITy M COCTaBYy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, 110 TEIJIOBOMY 3P HEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, TII0 YyYacTHIO Karajau3aropa). OK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctn xumudeckoi peakuuu. [lonarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHsSTHEe O TOMOTeHHBIX W TETEePOTeHHBIX peaknusx. [loHsTue o
karanuse. [lonarue o xumMuueckoM paBHOBecUU. DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKOH
pEeaKLMK U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMHUUYECKOU CBA3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenmn.

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALUN
KHCIIOT, IIeJI0Yel U cojiel (BO3MOKHO UCIIOJIb30BAHKE BUECO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIONINX TPU3HAKK MPOTEKaHHUS peakluii MOHHOro oOMeHa (0OpazoBaHUE OCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUN (FOpEHHE, peaKluu Pa3IoKEHUs, COCAUHEHUs), paclioO3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pEAKUWA Ha HOHbI, pEUICHUE
SKCHEPUMEHTAJIbHBIX 3a7a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHUe, (U3NYeCKHe M XUMUYecKHe cBoicTBa. OKCHABI Cephbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(o01mKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHUYECKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0C00a MOTyueHus: CepHON KUCIOTHI. [IpMeHeHre cepHON KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUI B NpHUpPOAE. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbl COEIUHEHUSMU CEPbI
(KUCIIOTHBIE AOXKIH, 3arpSI3HEHHE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MpeA0TBpaIllEHuUSI.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B MpuUpoze, (HU3UUECKUue Hu
XUMHYeckHe cBoiicTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYeCKHue
CBOICTBa, MoydyeHue u npuMeHeHne. Coau aMMOHHUSI, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHnne. KaduecTBeHHasi peakiysi HAa MOHbI aMMOHMS. A30THasi KHCIIOTa, €€ MOJIyYeHHE,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJICH aMMOHHS B KauyeCTBE MHHEPAJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC



JIOKJIA, 3arps3HEHUE BO3/AyXa, MOUYBBI U BOAOEMOB). Docdop, auIoTpomHbIe MOaU(HUKAIUNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI00pEHUIA.

O6mas xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMU4eckue cBoicTBa. Axcopouns. KpyroBopot yriepoaa B mpupoe.
Oxkcunspl yraepoa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCWCTBUE HA KUBbIE OPTaHU3MBI,
HOJTy4eHHe U TPUMEHEHHE. DKOJOrHYecKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa U e
CONM, WX (PU3MUECKHUE M XUMHUYECKHE CBOMCTBA, MOJMy4YeHHE W IpuMeHeHue. KadecTBeHHas
peakiusi Ha KapooHaT-uOHBL. Vcnonap3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SICTBE.

[lepBoHayanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHAX YIIIepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KuciIoTa). [I[pupoaHbie HCTOUHUKI
YTIE€BOIOPOAOB (YIoJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadboTku (OE€H3MH), UX POJIb
B OBITY M IPOMBINUICHHOCTH. [loHsTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OelKax,
yIJI€BOAAX — W UX POJM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIY4YCHHE U IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcuge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkueimme
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn.

u3ydeHne 00pa3lloB HEOPTaHMYECKMX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPUANIOB), O3HAKOMJIEHHE € OOpas3llaMd XJIOPUIOB (TaJIOr€HUIOB),
O3HAaKOMJICHHE ¢ o0Opa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJh30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauWBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYeHHE XUMHUYECKUX CBOICTB pa3z0aBlieHHON CepHOU
KHCJIOTBI, TPOBEJICHHE KauyeCTBEHHOW peaklMM Ha CyJib(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUUN
(BO3MOYHO MCIIOJIb30BaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POCHOPHBIX YIAOOPEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hocaT-uoH U U3yUYeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C Me/IbI0 (BO3MOKHO HCIOJIb30BAHUE
BUICOMATEPHAJIOB), W3YYCHHE MOJENEeH KpPUCTAJUIMYECKHX pEemIETOK anmasa, Trpadura,
¢bysuiepeHa, 03HAKOMJIEHHE € MTPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIAEM U yCTPOHCTBOM ITPOTUBOTa3a, MOJIy4YeHue, coOupaHue, paclio3HaBaHUE U H3yUeHHE CBOMCTB
YIJIIEKUCIIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX pEakIni Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHEe TPU3HAKOB WX MPOTEKaHWs, O3HAKOMJICHWE C TIPOMYKIMEH CHIUKATHON
IPOMBIIIJICHHOCTH, peIlIeHHe YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BajkHeine HemeTambl 1 uX
COCZIMHEHUSD).

Metayuibl M MX COeIMHEHUS



OO61mas XxapaKTepuCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepuonnueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTALUTMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA psAJ HampsokeHuM MerauioB. Du3nyeckne W XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
CHoCcoOBl 3alMTHl UX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, AIOPATIOMUHUH, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{erounble MeTaNIBL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEHUE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCUHEHUMN.

[[{erouHO3€eMENbHBIE METAIIBI MATHUN U KalbLUI: NOJ0KeHHe B [lepuonnueckoii cucteme
xuMuuyeckux 3neMeHToB Jl. M. MenaeneeBa, cTpoeHHe MX aTOMOB, HaXOXJCHHE B MHPUPOJE.
Pu3nyecKue U XMMHUYECKHWE CBOMCTBA MAarHusl U KajablHs. BakHeHIIME COCAUHEHUS KaJlblIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepuonnueckoid cucreme xumuueckux snemeHTto J[. WM.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMHUYECKHX 3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupasl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIJIOB U CIUIABOB, X (DU3MUYECKUMH CBOWCTBAMU, U3YUCHUE
pe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi M HATPUsi C BOJOH (BO3MOXHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), KCCJIEIOBAHUE CBOWCTB >KECTKOW BOJBI, MpoOIlecca TOPEHHs Keje3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, *kene3a (l1) u sxenesa
(1), meau (1), HaOrOIEHUE W ONMCAHKUE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIig ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUAITIOB), UCCIIEAOBaHUE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl ¥ UX COSAUHEHUS».

XuMus M OKpyKaLias cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
BenlecTs, ganee — [1/IK). Ponp xumuu B penieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPH M3YYEHHHM XMMHH B 9 Kilacce OCyIIECTBIIAETCS
Yyepes UCTIONBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU JJII OTAEJIbHBIX PEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.



OO0I111e eCTeCTBCHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAITU3,
CHHTC3, KJIaCCI/I(bI/IKaL[I/ISI, NEpUOANYIHOCTD, Ha6HIOIICHI/Ie, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTePHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUIECKAs PEIIETKA, CIUTaBhl, (PU3NYECKHUE BEIUYNHBI, CTUHUITBI
U3MEPCHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHhI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

3. INIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS IMPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NPOTrpaMMbl OCHOBHOrO 0Owiero o0Opa3oBaHus
JOCTUI'alOTCA B XOJ€ O6y‘~ICHI/I$I XUMHUHU B €JUHCTBEC y‘-IC6HOI71 ¥ BOCITUTATEIILHOM JACATCIIBHOCTHU B
COOTBECTCTBHUU C TpaaAuLIUMOHHBIMHA pOCCI/II\/JICKI/IMI/I COMOKYJIbTYPHBIMHA nu AYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NMPUHATHIMU B OOILECTBE MpPaBUIaMU U HOpPMaMM HOBEJICHUS U
CIOCOOCTBYIOT IpOLIECccaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIM3ALUN 00YYarOIUXCS.

JInyaOCTHBIC PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqalonmxcs1 PYKOBOJACTBOBATLCA
CHUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOI'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOH HAayKnW B JXWU3HHU COBPECMCHHOTIO 06III€CTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoWcTBe
Mupa 1 oOlIeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IIPEJCTABICHUS] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
y4e0HO-UCCIIEeI0BATENbCKOM, TBOPUYECKOM W JpYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBITOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MMOBCACHUEC U ITIOCTYIIKU CBOUX TOBapHIHeﬁ C IMO3UIMHU HPABCTBCHHBIX MU IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XUMHUYECKOM  pEaKluH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3sBUTHSA HAYKUM M COCTABIIAIONINE OCHOBY JUIA
IMOHUMAaHHs CYIITHOCTHU Hﬂy‘—IHOfI KapTUHBI MHUpa, MIPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTIX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOJHON CPENOH, O POJIU XUMUU B MO3HAHNUU
3TUX 3aKOHOMEPHOCTEN;



MTO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA IIOJYYEHHWE HOBBIX 3HAHUW 10 XUMUMH,
HEOOXOUMBIC JIJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHON JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMH CpPEIICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HAIPAaBJIEHHOCTU U YPOBHs 00yUYeHHS B JajbHEHIIEM;

4) popMHUpOBaHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCICACTBUN W HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOyieHus ajmKorojisi, HAapKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHHUS IpaBUII
0€30MacHOCTH NP OOPAIIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHON KU3HHU;

5) TPy 10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodeccuil U Tpyaa pa3IudHOro poja, YBaXKCHHE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESITEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJIOIIKEHUS
00pa3zoBaHusi ¢ y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATBHON CpPe/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU 1IeTIECO00pa3HOe OTHOIICHUE K MPUPOEC KaK MCTOYHHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOACHUS MPaBUl O€30MacCHOTO MOBEACHHSI IPU paboTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYyAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOJCH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MIOJTydYaeMble P U3YyUYEeHUN XUMHH, TSI PEIICHHS 3a/1a4,
CBSI3aHHBIX C OKpY’Karolleld NPUPOJHON CpEeNoW, JUIsi MOBBIIMICHUS YPOBHSI SKOJOTUYECKOU
KyJbTYPBl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pemieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE MUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYyYHOW KapTHMHE MHpa, U YHHBEpPCAIbHbIE Y4eOHbIE NEHCTBUS (IIO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 00ecreunBarOT (POpMUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YICOHON JAEATETHHOCTH.

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YueOHbIe 1eHCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHHHM 3HAHHI:
PacCKpBIBATh CMBICT XUMUUECKUX TTOHATHH (BBIICISTH UX XapaKTepPHbIC TPU3HAKH, yCTAaHABINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHUSMHU), HUCIIOJIB30BATh TMOHSATUS Ui OOBSICHEHUS OTAEIbHBIX
(GaKTOB U SBJICHUIA, BBIOMPATh OCHOBAHUS U KPUTEPHH AJIs KITacCU(DUKAIINI XUMUYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIMi, ycTaHABIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMu



U3y4YEHUs], CTPOUTH JIOTMYECKHE PACCYXkAEHUS (MHAYKTUBHBIC, NEAyKTHUBHbIE, IO AHAJIOTUH),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

YMEHHME MPUMEHATH B MPOLIECCE NO3HAHUS MOHATUS (IPEAMETHBIE U METalPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XHMMHHU, NPEOOpPa30OBBIBATH IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMysia M YpaBHEHHE XHMHUYECKOH pEakUuu — TpU pPELlIeHHH Y4eOHO-
[IO3HABATEJIbHBIX  3a/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XMUMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHE HCIOJb30BATh MOCTABJIEHHbIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IMO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

IpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AlMM M MPOBEACHUIO YUYECHHUYECKHX
9KCHEPUMEHTOB, YMEHHE HA0II01aTh 3a X0/10M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (opMyIMpOBaTh OOOOLIEHHS W BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOIO OIbITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOAETAHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALIMIO PA3IMUHBIX BUI0B
U GOpM IIPEICTAaBICHUS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs IUTepaTypa
XUMHUYECKOI'0 COJIEpKaHus, ClIpaBOYHbIE T0ocoOus, pecypchl IHTEepHETa), KpUTUUECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

YMEHHE MPUMEHATh Pa3IMuHble METObl U 3alPOCH] MIPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHS yUE€OHBIX U MO3HABATEIbHBIX 33a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEeHHE OMbITa B 00JACTHM HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYJbTYpO aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpMy mpeacTaBIeHUS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

YMEHHE HCMOJIb30BaTh M AHAIM3UPOBATh B Ipollecce Y4eOHOH U HCCiel0BaTeNbCKON
NeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaoUIeW IPUPOIHON CPEBI.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHsSI 3aJlaBaTh BOIPOCH (B XoJe Auanora u (Wiu) JUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTh CBOM MPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHUSI IPECTABIIATH MOJyUYE€HHBIE PE3yJIbTAaThl TO3HABATEILHOMN AESITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTa);

yYMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
HCCJIEIOBATENBLCKON N1eATEIbHOCTH MPU PELICHUH BO3HMUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXkIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHEHHOW pabOThI U IpyTHe).



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

YMEHHE CAMOCTOATEIBHO ONPEIEISATh LEIU AESITEIbHOCTH, IJIAHUPOBATh, OCYLIECTBIISITD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BBIOMPATH
HaunOoJsee 3P PeKTUBHBIE CIIOCOOBI pellIeHHs] yUYEOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTaBJIATh UM KOPPEKTUPOBATH MPEUI0KEHHBIN aITOPUTM JEHCTBUI IIPY BBIITOJIHEHNN 3a1aHAN
¢ yu€TOM NOJy4YeHHsS HOBBIX 3HAHUA 00 W3yyaeMbIX OOBEKTaX — BEUIECTBAX M pPEAKLUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE UCIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCJIOBHH 3alaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TpOrpaMMoi, BBIICISIOT: OCBOSHHBIC
o0yyarolMMUCS HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBUMH, cnenuduueckue A
OpeaMETHOW 00sacTh «XUMUs», BUIBl JEATENBHOCTH IO TMOJXYYEHHUIO HOBOI'O 3HAHHUS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalHsIX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y OOYYAOLINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHM: aTOM, MOJIEKYJIa, XUMUYECKHUM
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBas J0JIsl XUMUYECKOT0 3JIEMEHTa
B COGAUHEHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaKuuil: peakluu COCIMHEHUS, PEAKLIUU Pa3JI0KEHMSI, PEaKIIMK 3aMEIICHUs], peaKLun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAsI KOHIIEHTPAallusi) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHITHUH W TIPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUU BEILECTB U UX MPEBPAIIECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIeHUSI (OPMYJ BEILIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

® OmIpeleNsIThb BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJlaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKOM CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSAX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MaccChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOaMuHyto ¢opmy Ilepuonnyeckoil cucreMsl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJaBHas moArpymma (A-rpynmna)» u
«mobounass mnonrpynmna (b-rpynma)», manble u OoiblIe NEPUOJIbI, COOTHOCHUTH
0003HaueHHsI, KOTopele UMetoTcsi B Tabiuue «Ilepuonuyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHnneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpeneseHue UX 10 3IEKTPOHHBIM CII0SIM);



KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIHMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB PA3THUUYHBIX
KJIACCOB,  TIOJATBEPXKJasi  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHHSI XUMUYECKUX MIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

MPUMEHSTh OCHOBHBIC ONEPAIIUU MBICIUTEIBLHOW NEATEIHPHOCTH — aHAU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEeHIE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICJICTBCHHBIX CBSI3€H — JIJI1 U3YYCHHS CBOWCTB BEIICCTB M XUMHUYCCKUX PEaKIUU,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0JICHUE, U3MEPEHUE, MOJICITUPOBAHHKE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyI0i © JabopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWIaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BHIIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlIETouYeH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, peHon(TanenH, METUIOpaHX U ApyTHe).

K koHiy oOydeHus B 9 kjacce IpeaMETHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHUN: XUMUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIEHUS, XUMUYECKas peakLMs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakinu, MOJIb, MOJISIPHBIM 00BEM, PacTBOp, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJIEHME€ M BOCCTaHOBJECHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM pEeakluH, MPEeAebHO JIOIyCTUMAas
xoHueHTpauus [T/IK BemecTsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATHUM MU IMPUMEHATH JTU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX IIPEBPALLCHU;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUS (OpMyd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COENMHEHHUSX, 3apsij HMOHAa IO XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyio dopmy Ilepuoanueckoit
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jiuyarTh MOHATUS «rJlaBHas noxarpymnma (A-
rpymmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Mamble W OONbIINE TMEPHOMBI,
COOTHOCUTbH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsll sAapa,
o0Iiee YUCIIO AJIEKTPOHOB U PACIIPEACTIECHUE MX MO JEKTPOHHBIM CJIOSIM), OOBSICHSTH
o01I1e 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB SJEMEHTOB M HUX COCJAMHEHU B
npejienax MajlbIX NEPUOO0B U TNIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 U3BMEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/as OMKUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMALMU KUCIIOT, IIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 1o (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKity;

coOnrofarh MpaBuia [OJb30BAHUS XHMUYECKOM TMOCYyIoM M J1abopaTopHBIM
o0opys0OBaHHEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUHUSMU TIO BHITMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOYYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHUaKa U YTJIEKHCIIOTO Tra3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, Ccynb(ar-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHBIX
CBA3€M — JUId M3Y4YEHHUs] CBOWCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHNE, MOIETUPOBAHUE, YKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



4. TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM (pPOBbHIE)
n/m TeM MPOrpamMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [{OK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeitectBa 1 XMUMH4Y€ECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bosayx. Kucnopoa. [Tonsitue 5 bubnmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 8 1 bubmnoreka IIOK
KHCJIOTaX M COJISX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnoreka HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK
HEOPTaHMYECKUX COSIMHEHHIA https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. Ilepnoanyeckuii 3axkoH u Ilepuoguyeckasi cucrema xumuiueckux 3jaeMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
Voo 1o paszeny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
[loBTOpEeHue u yrimyOneHue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
| S|
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snmermon VAspymin. Aso. dostop , ; BuOmorllOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
24| snemormon NAcrpymm. Yoneponn 5 1 ,  BumorlloK
' y PYIIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Paszgea 3. MeTauibl M HX COeTUHEHUA

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
. W€ CBOICTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa [JOK
' m P https://m.edsoo0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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