


HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmMa o XMMHH Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHHUsl COCTABIEHA Ha OCHOBE
TpebOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOI'O
obmero obOpazoBanusi, mnpencraBieHHbIXx B PI'OC OOO, a Takke Ha OCHOBe (eaepaabHOI
paboueii mporpaMMbl BOCIHTAHUS U C YY4ETOM KOHIICTIIMU TPEMOAaBaHMs Y4eOHOTO TpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepamnmm.

[IporpaMmma mo Xwmum Aa€T TPEICTaBICHHE O IMesaX, oOImell crpareruu OOy4eHHs,
BOCIIUTAHUS U pa3BUTHUA OOydYaIOIIUXCSl CpeICcTBaMU Y4eOHOTO TMpeAMeTa, YCTaHABIMBAET
o0s13aTebHOE MIPEAMETHOE COJIepKaHUe, MPEAYyCMAaTPUBAET pPACIpEeeiIeHUe ero Mo Kiaccam u
CTPYKTYPUPOBaHHUE IO pa3zesiaM U TeMaM IIPOrpaMMbl 10 XUMUU, OIPEIESET KOJTUYECTBEHHbIE U
KAueCTBEHHBIC XAPAKTEPUCTUKHU COJCPKAHUS, PEKOMEHJIYEMYIO IOCJIEI0BATEIbHOCTh H3YyUYECHUS
XUMHUH C Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTro mpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00YJArOIIMXCS, OTPECIIIeT BOSMOKHOCTH TIPEeIMETa ISl pPeaTh3aIiu
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO OO0MIer0 0o0Opa3oBaHWs, a TaKkKe TpPeOOBaHUN K pe3yiabTaraM OOYYCHHsSI XUMHUHU Ha
YpOBHE IIeNiel M3yueHUsl MpPeMETa U OCHOBHBIX BUIOB y4eOHO-MO3HABATEIBHON IEATEIHLHOCTH
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMHUH CIIY>)KUT OCHOBOH i1 (pOpMHUpPOBAHUS MUPOBO33pEHUsI 00yUaIOIIErocs, ero
MPEACTABICHUI O MaTEpUAIbHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTHUH U 00 SBOJIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHuss TIO0ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS  YEIIOBEYECTBA —  CHIPHECBOM,
SHEPreTUYeCKOM, MUIIEBOI 1 SKOJIOTHYECKON 06€30MacHOCTH, TPOOIeM 3IpaBOOXPAHEHHSI.

N3ydenune xumun:

CIOCOOCTBYET peain3aliu BO3MOKHOCTEH JIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpOBAHHE MBINUICHUS] U TBOPUYECKHX CIOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB ~ UX  CaMOCTOATENbHOM  Y4eOHOW  JCSITENBHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMM, HEOOXOJMMBIX Kak B TIOBCEJHEBHOW JKU3HH, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHT CO CTIeln(PUKON HAYYHOTO MBIIIJIEHUS, 3aKIaIbIBAET OCHOBBI I[EJIOCTHOTO B3TIsAa
Ha €JIMHCTBO TIPUPOIBI " YEJI0BEKa, SIBJISICTCS OTBETCTBEHHBIM 3Tarom
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOLTHXCS,;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TIPUPOJIe, K YEIIOBEKY, BHOCHUT CBOM BKJaJ B DJKOJIOTHYECKOEe OOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBieHHS B OOYYEHHHM XHMHH OOECIEUMBAIOTCS CHEIU(PUKON Ccoaep KaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SBISAETCS MEJArornYecKu aJanTHPOBAHHBIM OTpaKeHHeM 0a30BOM
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHUE
00y4JarOIMMHUCS CHCTEMBI MePBOHAYAIBHBIX MOHATUA XUMHUU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepkaHHsl MPOTpaMMbl MO XUMHH Cc(HOpMHpOBaHAa HAa OCHOBE CHUCTEMHOTO
noaxona kK e€ um3ydenwto. Conep)kaHue CKIAIBIBAETCS W3 CHUCTEMBI TMOHATHH O XUMHUYECKOM
DIIEMEHTE M BEIIECTBE M CHUCTEMbl TOHATHH O XUMHUYecKoW peakiuu. O0e STH CHCTEMBI
CTPYKTYPHO OPTaHHM30BaHbI MO TPHUHIIUITY IOCIEA0BATEIBHOTO Pa3BUTHS 3HAHWM Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
ITepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHUH;
— YYE€HHs O CTPOEHUH aToMa U XUMHUYECKOU CBSI3H;

— TpeACTaBIEHUN 00 dMEKTPOTUTHUECKON TUCCOIMAIINN BEIIECTB B PACTBOpaX.



TeopeTnueckne 3HaHUS pACCMATPUBAIOTCS HA OCHOBE HMIMPHUUYECKU MOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OAHOIO YPOBHS K JAPYrOMY, BBIIOIHSS
(GyHKINN OOBSACHEHHS U TPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUECKOTO
IIPUMEHEHHUS U TIOJyYCHHUS N3Y4aeMbIX BELICCTB.

OcBoenue mporpaMmbl IO XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTaBJISIIOLIEM HAaydyHOM KapTUHBI MHUPAa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yuyenune xumun
IPOMCXOIUT C IPUBJIEUCHUEM 3HAaHUM U3 paHee U3yUCHHBIX y4eOHBIX IpeaMeToB: «OKpyKarouuii
Mup», «buonorus. 5—7 knaccel» U «DuU3uKa. 7 KiIacey.

[Tpy u3yyeHUH XUMUU NPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOH HAayKH Kak
00J1aCTH COBPEMEHHOI'O ECTECTBO3HAHMUS, IPAKTUUECKOM AESATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3ajada ydyeOHOro mpeiaMera COCTOMT B (OPMHUPOBAHUU
CHCTEMBbl XMMHMYECKMX 3HAHUM — BaXHEWIIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
IPUOOIIEHNN K HayYHbIM METOJIaM MO3HAHUS IIPU U3YYEHUU BELIECTB U XMMHUUYECKUX peakluil, B
GbopMHpOBAaHMM M PpaA3BUTUM [103HABATEJIbHBIX YMEHUH M MX TNPUMEHEHUH B YydeOHO-
MIO3HABATEILHOM M Yy4eOHO-HMCCIIEI0BATEIBCKON JEATEIbHOCTH, OCBOCHUU MPaBUI 0€30IacHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydeHUM XMMHUHM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— popMHpOBaHUE HMHTEIUICKTYAJIIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIBHOMY IPHHATHUIO PELICHUH, CIIOCOOHON aganTHpOoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HallpaBJIEHHOCTb OOyuYeHHs Ha CHUCTEeMaTH4ecKoe MpHOOLIeHHEe OoO0ydJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESATEIbHOCTH, HAyYHBIM METOJ1aM MO3HaHUs, (POPMUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMU;

—o0ecrieueHue YCIIOBUH, CIOCOOCTBYIOIIMX MNPHOOPETEHUIO OO0YyYarolIMMMCS —OIbITa
pa3sHOOOpa3HOM JesTeIbHOCTH, MO3HAHMS M CaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUOB JESTEIbHOCTH;

— ¢opmupoBanue o61mel (yHKINOHAIBHOM M €CTECTBEHHO-HAYyYHOM I'PaMOTHOCTH, B TOM
YKClie YMEHUN OOBACHAThH U OLIEHUBATH SIBJIICHUS OKPY>KAOILIEr0 MUPA, UCIIOJIb3Ysl 3HAHUS U OTIbIT,
MOJy4EeHHbIE NMPH W3YYEHUM XMMHUH, IPUMEHATh MX IPH PELIEHUH IMpoOJeM B MOBCEIHEBHOU
JKU3HU U TPYJIOBOM €S TEIBHOCTH;

— ¢opMupoBaHue y 00y4yaromMXCsl TYMAaHUCTUYECKMX OTHOLICHWH, MOHMMAHUS LEHHOCTU
XUMHUYECKUX 3HAHUW JUIsI BBIPAOOTKM 3KOJOTHYECKH IIeJIeCO00pa3HOro IMOBEACHUSI B OBITY H
TPYAOBON MAESITEIBHOCTH B LEISAX COXPAHEHMSI CBOErO 3JI0POBbS U OKPY)KAIOIIEH MPUPOAHOMN
Cpelibl;

— pa3BUTHE MOTHBALMU K O0YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEGHHS OOIIEUeIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduis U HalPaBJISCHHOCTU JajJbHENUIIero 00yueHHs.

OO61iee 4KCI0 4acoB, OTBENEHHBIX ISl U3yYEHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctapnsieT 136 yacoB: B 8 kacce — 68 dacoB (2 yaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COAEP)KAHUE OBYUEHUS
8 KJIACC
IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA
[Ipenmer xumuu. Ponb XMMUM B JKU3HU 4YelOBeKa. XUMHUS B CUCTeME Hayk. Tema u
BelecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeuiecTs. [lonstue o metonax
Mo3HaHMsI B XUMHH. UncThIe BemecTBa U cMecu. CIIocoOBI pas3iesieHUs CMECeH.



ATOMBI U MOJIEKYJIBI. XMMHUYECKHE 371€MEHTHI. CHMBOJIBI XMMUUECKUX 3JIeMEHTOB. [IpocThie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumnueckas Gpopmyina. BaaeHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOCHTENbHAsh MOJIEKYJIIpHas Macca.
MaccoBas 10151 XUMHYECKOTI'0 3JIEMEHTA B COCAMHEHUU.

Komnuectso Bemecrsa. Moisb. MossipHast macca. B3auMOCBsI3b KOJIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

Ousnyeckue M XMMHYECKUE SIBICHHA. XUMHYECKas peakuus M €€ INPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE ypaBHEeHHUs. Kiaccupuramus XMMUYECKHX pPEaKIUil
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOH IOCYAOH, MpaBUjIamMH paboOThl B J1abopaTopuu M IHpUEMamu
oOpamieHus ¢ J1abopaTopHBIM OOOPYAOBAaHHEM, HM3yYCHHE M ONUCAHHWE (PU3MUYECKUX CBOWCTB
00pa310B HEOPraHUYECKUX BEILIECTB, HaO0IeHHe (GU3NUECKUX (IUIaBJIEHHUE BOCKA, TasHUE JIbJIa,
pacThpaHue caxapa B CTYNKE, KUIIEHHE M KOHJEHCALUs BOJbI) U XUMUYECKUX (TOpEHUE CBEYH,
IPOKaJIMBaHUE MEIHOM MPOBOJIIOKHU, B3aUMOJICHCTBHE Mela C KUCIIOTOH) sIBIEHUH, HaOI0AeHue U
ONMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pas3jioKeHHe caxapa, B3auMOJecTBHe
CepHON KHUCIOTHI C XJOpuIoM Oapus, pasnoxenue ruapoxcuaa meau (II) mpm HarpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pacTBopoM con menu (II), uzydenne cnocoOoB paseneHus: cMeceil: ¢
HOMOIIBI0 MarHuTa, (GUIbTPOBaHME, BbIIapUBAaHUE, AUCTHIULILUSA, XpoMaTorpadus, IpoBelIeHUe
OUMCTKHM IOBAapEHHOM coyid, HAOJMIOJEHHWE M ONMCAHHUE PE3YJbTAaTOB IPOBEJIEHUS OIIbITA,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHHs MacChl, CO3JaHNe MOEIIeH MOJIEeKyJ (IIapOCTEP/KHEBBIX ).

BaskHeiilue npeacTraBuTe I HEOPraHUYECKHUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciaopol — 2JIEMEHT M IIPOCTOE BEILIECTBO.
Haxoxnaenue xucnopoja B npupoje, Gu3nyecKkue U XMMUYECKUE CBOICTBa (peakluy TOpeHus).
Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MOMyYeHHMs KHUCIOpoAa B JIaOOpaTOpuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mnpupoae. O30H — aloTponHas MOAU(PHUKAIUSL
KHCIIOpOJIa.

TeroBoil 3ddexT XUMHUYEeCKOW peakuuu, TEPMOXHMUYECKUE YpaBHEHUS, 5K30- U
DHAOTEPMUYECKUE peakuuH. TOIUIMBO: Yroab M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOT'O CIIOS.

Bonopon — snemeHT 1 npoctoe BemecTBo. HaxoxieHre Bojopoaa B mpupoje, Gpuandeckne
U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MostydeHus. Kuciotel u comu.

MossipHblil 00bEM ra30B. Pacy€Thl Mo XUMUUYECKUM YPAaBHEHHSIM.

®usnueckue cBoWcTBa BOoAbl. Boma kak pactBopurens. PactBopbl. HacelmieHHble u
HEHACBIIICHHBIE PAacTBOpbl. PacTBOpUMOCTBH BellecTB B BoAe. MaccoBas 107 BellecTBa B
pacTBope. XuUMHYECKHe CBOMCTBAa BoAbl. OCHOBaHUsA. Poib pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOAbl B NpuUpoAE. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmdyeckux coenuHeHuid. Oxcunpl. Kiaccudukanuss OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIC, KHCIIOTHBIE, aMpOTepHbIE) B HecosieoOpasyromue. HomeHnknarypa
OKCUJI0B. PU3NUYECKHE U XUMUYECKHUE CBOWCTBA OKCUAOB. [lonyueHue okcuaoB.

OcHoBanus. Knaccupukanus ocHOBaHMN: MIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
HomeHnknarypa ocHoBaHuii. Pu3HueCKME M XUMHUYECKHME CBOWCTBAa OCHOBaHMU. IlomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. Homenkiiatypa kucinor. Ousznyeckrue U XUMHYECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. ®dusnueckue M XuMudeckue cpoiictBa coneil. [lomydenue
coJei.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMenm:



KaueCTBEHHOE OTpECIICHUe COJIEpKaHUs KHUCIOpOAa B BO3AyXe, MOIy4YeHHE, coOupaHue,
pacro3HaBaHHE€ M H3Y4YCHHE CBOWCTB KHCIOpOJa, HAOIIOJEHUE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBHSI BOBHHUKHOBEHHS M IPEKpallleHHs] TopeHus (mokapa), 03HaKOMIJIEHHUE C
oOpa3liaMu OKCHJIOB M OINHKCaHUE WX CBOMCTB, NOJy4YyeHHUE, COOMpaHUE, pacro3HaBaHHE U
M3y4eHUE CBOMCTB BOJIOpoJa (ropeHue), B3auMoieiicTBue Bojaopoja ¢ okcugom menu (1)
(BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUAIOB), HaOMIOAeHHE 00pa3I[0B BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJEJIOBAaHHE OCOOCHHOCTEHW pPACTBOPEHHUS BEIIECTB C Pa3JIMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM J10J€ll pPAacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeTaUlaMU (HaTpUeM U KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOJIOJICHUE W3MEHEHUs OKPACKM MHJMUKATOPOB B PACTBOpPAX KHUCIOT U IIEJIOYEH, M3ydYeHHE
B3aumoeiicTBus okcuaa meau (I1I) ¢ pactBopom cepHOI KHCIOTHI, KUCIOT C METaJlJIaMH, peakLui
HEUTpAJIU3aLUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO METauia JPYyTrUM
U3 pacTBOpa COJM, PEIICHUE OHKCIEPUMEHTANbHBIX 3aj1ad o TeMme «BaxHeimue Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepumoamyeckasi cucrema xummu4ueckux iemeHtoB /. U.
MenpeneeBa. CTpoeHne aToMoB. XUMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MONBITKH KiIacCU(PUKAIIMN XUMHYECKUX 3J1eMEHTOB. [IoHsITHE O Tpymnmax CXOIHBIX
9JIEMEHTOB (IIEJIOUHBIE U HIETO0YHO3EMENbHBIE METAIUIbI, TAJIOTeHbI, MHEPTHBIEC Ta3bl). DIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHUJIBI M TUIAPOKCHJIBI.

[lepuonnueckuii  3akoH. Ilepuonuueckass cucTteMa XHUMHYECKMX  3JIeMEHTOB /.
. MenneneeBa. Koporkonepuoanas u mHHONepuonHas (opmbl [lepuonndeckoil cucTeMsl
xumuueckux anemeHtoB JI. W. MenneneeBa. llepuonbt u rpynmnbl. PU3HYECKUN CMBICI
MOPSIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX sep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obonouek artomMoB mepBbIXx 20 xuMuueckux diemeHToB Ilepmommueckorr cuctems 1.
N. MenneneeBa. XapakTepuCTUKa XMMHUYECKOT0 3JIEMEHTA 110 €ro MoJI0KeHUIo B [lepuoanyeckon
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOAAM.

3nauenue llepnogunueckoro 3akoHa u I[lepuoanueckoil cUCTEMbl XUMHUUYECKHX 3JIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. 1. MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOoJsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 2JIeMEHTOB. MoHHas CBSI3b.

Crenenb okucneHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okucneHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue 00pasIoB BEIIECTB METAUIOB M HEMETAIVIOB, B3aUMOICHCTBHE THAPOKCH 1A IIMHKA
C pacTBOpaMH KHUCJIOT U IIEJI0OYei, MNPOBEJECHUE OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIHi (TOpEeHNe, PEaKIINK PA3JIOKEHUS, COSTUHEHNUS ).

Mesicnpedmemmuuie ceasu

Peanuzanus MeXnpeIMETHBIX CBS3€M NMpPU M3YYEHUU XMMHUU B 8 KJacce OCYIIECTBIISIETCS
Yyepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHATUHN, SBIISIOIIAXCS
CHCTEMHBIMU JJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

OO0mmue ecTecTBEeHHO-HAYYHbIE MOHATHS: HAYYHBIA (aKT, TUIIOTE3a, TEOPUSs, 3aKOH, aHAIM3,
CHUHTE3, KiIaccupukamus, TEePUOJAUIHOCTh, HAOIIOIEHNE, OJKCIEPUMEHT, MOJCITUPOBAHUE,
MU3MEPEHUE, MOJIENIb, SIBIICHUE.

®usuka: Marepus, aroM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUI, HN30TOMbI,
pPaZlOaKTUBHOCTh, MOJICKYJNa, JJICKTPUYECKUU 3apsl, BEIIECTBO, TelOo, OO0BEM, arperarHoe
COCTOSTHUE BEIIECTBa, Ta3, (hU3MUECKHUE BEIUYUHBI, €IUHUIBI M3MEPEHHUs, KOCMOC, IUIAHETHI,
383161, ComHIIE.



buonorus: ¢porocunres, npixanue, ouocdepa.
[eorpadust: atmocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MTOJIE3HBIC HCKOIAEMBIE,
TOIUIMBO, BOAHBIE PECYPCHL.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonnueckuit  3akoH. Ilepuonuueckass cucrtemMa XHMMHYECKMX  3JIeMEHTOB /.
U. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUHM CBOICTB XHMHUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaJIWs, KaIbLUSA U MX COCAUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEeHTOB B [lepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIAbl XUMHYECKOW CBSI3M. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKOU PEIIETKY U BUIA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOWCTBA
BEII[ECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX COCIWHEHUM, TeHEeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Krnaccudukanus XUMHYECKAX PEAKIMA 10 Pa3IMYHbIM MPU3HAKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKI[UH BEILIECTB, M0 TEIUIOBOMY (D (}EKTyY, M0 U3MEHEHHUIO CTENEHEH OKUCICHUS
XUMUYECKUX OJEMEHTOB, II0 OOpaTMMOCTH, TI0 Yy4YaCTUIO KarajiumzaTopa). OK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTe 0 ckopocTH XUMHYecKoW peakuuu. [loHsTHe 00 OOpaTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsATHEe O TOMOreHHBIX M reTeporeHHbIX peakuusx. [lonarue o
karanuze. [lonstue o xumuueckoMm paBHOBecuu. DaKTOPHI, BIUSIONIME HA CKOPOCTh X UMUYECKON
pEeaKLMK U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUM, JJIEKTPOHHBIA OallaHC OKHUCIUTEIIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHE YPaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust >IEKTPONUTHYECKON JMCCOUMALMM. DIEKTPOJIUTHI M HEINEKTPOJIUTHL. KaTuoHbI,
AHWOHBI. MeXaHU3M IUCCOIMAIIUU BEIIECTB C PA3IMYHBIMU BUIAMU XUMUYECKON CBsi3H. CTENeHb
mucconuaiuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.

Peakiiuu monHoro oOMeHa. YCJIOBHS NMPOTEKaHUs PEAKIMA MOHHOTO OOMEHa, TOJIHBIE U
COKpall€HHbIE MOHHBbIE ypaBHEHHUs peakuuii. CBONCTBAa KHCIOT, OCHOBAaHUM U COJIEM B CBETE
MIPEACTABICHUN 00 dIEKTPOJUTUYECKON nauccoruanuu. KadecTBEHHbIE peakIMd Ha HOHBIL.
ITonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHX BEIIECTB —
METAJJIOB W HeMeTauloB (TpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpHJa HaTpus),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHUMHUYECKOW pEaKIUU OT BO3ACHCTBUSA Pa3IMUHBIX
(bakToOpoB, HCCIEIOBaHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpOIEcca AUCCOLMAINU
KHCTIOT, IIEN0YeH U colieil (BO3MOKHO MCIOIB30BAaHUE BHUJICO MAaTEPUAIIOB), TPOBECHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUsS peakuuid HOHHOro oOmeHa (oOpa3oBaHME OcajiKa,
BBIJICTICHHE Ta3a, 0O0pa30BaHHME BOJbI), OMBITOB, WILITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX pEaKIUi (TOpeHue, peakiuy pPa3joKEHUs, COCIWHEHHUs), paclio3HaBaHUE
HEOPraHWYeCKUX BEHIECTB C IIOMOIIbI0 KAYECTBEHHBIX pEaKklUUid Ha HOHBI, pEIIeHUE
AKCTIEPUMEHTAIILHBIX 3a/1a4.

Hemerasibl M X cOeIUHEHUS

OOmas xapakTepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIC
crenenn okucieHus. CTpoeHue M (U3MUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TallOTCHOB.
XWMHYECKUE CBOWMCTBA Ha TMpuUMeEpe Xxjopa (B3auMOICHCTBHE C MeTaUlaMH, HEMETaJlJlaMH,
niesioyamu). XsopoBoaopos. CostHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, MOTyYeHUE, TPUMEHEHUE.
JelictBue xjopa M XJOPOBOJOPOJA HA OpPraHU3M 4YeJoBeKa. BakHeWme XJIOpulbl U UX
HAaxXO0JICHUE B MPUPO/IE.



OOmas xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (U3NYECKHE CBOMCTBA IPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPONHbBIE MOAM(PHUKAINN KHCIOPOAA M Cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBomopos, CTpoeHHE, (U3MYECKHEe M XUMHUYecKue cBoHcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(oOure Kak mpeacTaBUTENS Kilacca KUCIOT U crnenuduieckne). XUMUYECKHEe peakiyy, JIexaliue
B OCHOBE IPOMBIIUIEHHOTO CrI0c00a MOJTY4YeHUsI CepHOU KUCIOTHL. [IpuMenenne cepHoil KUCIIOTHI.
Conn cepHOM KHUCIIOTBI, KayecTBEHHas peakius Ha cyiabdar-uoH. Haxoxnenue cepbl u eé
COCIMHEHUHN B NpUpoje. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpelbl COCAMHEHUSMU CEpBI
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHS.

OOmass xapaktepuctuka 3jeMeHTOB VA-rpynnbsl. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHM OKUCIEHUA. A30T, paclpocTpaHeHHEe B MpUpoJe, (QU3MUECKUue U
XUMHUYecKHe cBoiicTBa. Kpyrosopor a3ora B npuponae. AMMHUAK, ero (U3NYECKHe U XUMHUECKUE
CBOWCTBa, MoJydyeHue U npumenenue. Coim aMMOHMS, UX (PU3NYECKUE U XMMUYECKHE CBOWCTBA,
npuMmeHeHue. KauecTBeHHast peakiysi Ha HMOHbBI aMMOHMs. A30THasl KHUCIIOTa, €€ IOJy4YeHHE,
du3nueckne W XMMHYECKME CBoiicTBa (o0mMe Kak NpeAcTaBuUTeNs Kiacca KHCIOT U
cnenuduyeckne). Vcnonp3oBaHWe HUTPATOB W COJICH aMMOHHUSI B KayecTBE MHHEPAIbHBIX
yoOpeHnii. XUMUYECKOe 3arps3HEHUEe OKPYXKarollell cpelibl COeAUHEHUsIMHU a30Ta (KUCIOTHBIE
JOX/IW, 3arpsi3HEHHE BO3AyXa, MOYBBI M BOA0EMOB). Docdop, amnoTpomnHble MoauDUKAINN
docdopa, pusnyeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢u3nueckne W XHMMHUYECKHE CBOMCTBA, monydeHue. Mcmomb3oBanue ¢(ocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapakrepuctuka 37eMeHTOB [VA-Tpynmbel. OcOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHMs. YTJIEpOA, aJUIOTPONHbIE MOAU(UKALNU, PacpOCTpaHEHHE B
npupoje, pu3nuecKkue U XUMHUeckue cBoiicTBa. Ancop6uus. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yriepoaa, UX (pU3MUECKUe U XMMHUYECKHE CBOWCTBA, ACUCTBUE Ha KHUBBIE OPraHU3MBI,
NOJyYeHHe U TPUMEHEHHE. DKOJIOTHYECKUe MpoOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIoTe3a I100aNbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3¢ ¢ekT. YronbHas KucioTa u eé
cony, MX (U3NYECKHe M XHUMHYECKHE CBOWCTBA, IMOJNy4yeHHE W TNpuMeHeHue. KadecTBeHHas
peakuus Ha kapOoHaT-UOHbI. Vcnonb30Banne kKapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIJIEHHOCTH
U CEIIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHMSX Yriepoja
(MeraH, 3TaH, 3TUJICH, alleTUJIEH, 3TAHOJ, TJIMIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKH
YIJI€BOAOPOAOB (Yroib, IPUPOIHBIN a3, He(Th), MPOAYKTHI UX MepepaboTKH (OEH3UH), UX POJIb B
OBITY W TPOMBINUICHHOCTH. [loHATHE O OMOJOrMYECKM Ba)KHBIX BEIIECTBAX: JKHMpax, Oenkax,
yIJIeBOAAX — M MX POJM B KHM3HM 4YeJOBEeKa. MarepuanbHOE €IMHCTBO OPTraHUYECKUX U
HEOPTraHMYECKUX COCTUHECHUH.

KpemHuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TIOJIy4Y€HHE U MpPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmue mnpexacraBineHuss o6 oxcuzae kpemHus (IV) u
KpeMHHEBOH kucioTe. CHIIMKAThI, UX WCIOJb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaxkHele
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, jxeme300eToH. I[IpoGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€pPHAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHHe o0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIUil Ha XJIOPUA-WOHBI M HAONIOJEHUE TPU3HAKOB WX MPOTEKAHHS, OIIBITHI,
oTpakaromue (Gu3nuecKkue M XMMUYECKHE CBOMCTBA TaJloT€HOB M UX COEIMHEHHH (BO3MOKHO
UCIIOJIb30BaHNE BHUEOMATEpUaIOB), O3HAKOMIIEHHE C OO0pa3lamMu XJIOpPHIOB (TaJlOreHHJIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COEAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOACHWE mpolecca OOyriMBaHMS — caxapa TOA  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEpHON KHCJIOTHI, U3yuyeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOI
KHCJIOTBI, NMPOBEJCHUE KAYECTBEHHOM peakIuu Ha Cynb(aT-uoH U HaONIOJCHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3UYECKHMHU CBOMCTBaMHU a30Ta, (ocdopa W MX COCAMHEHHM



(BO3MOKHO MCIIOJIb30BaHUE BUACOMATEPHUAIOB), 0Opa3amMu a30THBIX U (HochOpHBIX ynoOpeHuil,
MoJlyueHue, coOupaHue, paclo3HaBaHME W U3yUYEHHUE CBOWCTB aMMHUaKa, IPOBEICHHE
KaueCTBCHHBIX PEAKIMil HA MOH aMMOHHUS U (pochaT-MOH M U3ydeHHE NMPU3HAKOB UX MPOTCKAHMUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOI KUCJIOTHI C MeNbI0 (BO3MOKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB), U3YYCHHE MOJICTICH KPUCTANIMYSCKUX PEMIETOK aiMasa, rpadura, QpyuiepeHa,
O03HAKOMJICHHE C IPOLIECCOM aJCOpOIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a, IOJY4YCHHE, COOMpaHWe, pACIIO3HABAHHE M W3YYCHHE CBOHCTB
VIJIEKUCIIOrO Ta3a, IMPOBEIEHUE KauyeCTBEHHBIX peakliuii Ha KapOOHAT W CHIIMKAT-UOHBI U
W3y4eHUE TMPU3HAKOB WX NPOTEKAHMUS, O3HAKOMJIEHME C [MPOAYKUHUEH  CHIMKATHOU
MIPOMBILUIEHHOCTH, PEUIEHUE IKCIIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHellne HeMeTallIbl U UX
COCTMHEHUS».

MeTa/libl M UX COCAUHEHUS

OO0m1as xapakTEepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU WX MOJIOKEHUS
B [lepuonnueckonn cucreme xumuueckux sneMeHToB JI. M. MenneneeBa M CTpOEHUsT aTOMOB.
Crpoenne wmetamioB. MeTtamdueckas CBsI3b M METALIMYECKas KPUCTAJUIMYECKAas PEIIETKa.
DJEKTPOXUMUYECKUNA Pl HanpspkeHud MerauioB. Du3MUecKkue M XUMUYECKHE CBOMCTBA
MeTayioB. O0mue crnocoObl monydeHuss MeTauioB. [ToHSATHE O KOPPO3HH METAJIIIOB, OCHOBHEIC
CrocoObl 3amMThl UX OT Koppo3uu. CruaBbl (CTallb, YYTyH, AIOPATIOMUHUNA, OpoH3a) M UX
MIpUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{erounble MeTalIbl: TOJIOKEHUE B [leprnonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
W. MenpeneeBa, CTpoeHHE WX aTOMOB, HaXOXkJACHHE B Tpupoje. Dusznyeckue U XUMHUECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kamusi). OKCUIIBI U THUIPOKCHUIBI HaTpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[[{enouno3emMenbHbIE METAIBI MATHUM W KaldbLUi: NojlokeHue B [lepuonnueckoii cucrteme
xumuueckux anemeHToB . M. MenzaeneeBa, CTpOCHHME HMX aTOMOB, HAXOKJICHHE B MPHUPOJE.
®u3nueckue U XMMUYECKHE CBOMCTBA MarHusi M Kajblus. BakHelllne COeIMHEHHS Kalblus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKHUX 3JeMEHTOB /l.
W. MenpeneeBa, CTpoeHHE aToMa, HaXOXAeHUE B pupojae. Ousnyeckne 1 XMMUIECKHUE CBOMCTBA
amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U THUIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenne B llepmoamyeckoid cucTeMe XUMHYECKHX JJIEMEHTOB  /JI.
W. MenpeneeBa, CTpo€HHE aTOMa, HaXOXAEHUE B mpupojae. Ousnyueckre 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxcuapbl, ruapokcuabl U conu xkenesa (II) u sxeneza (III), mx cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE ¢ 00pa3liaMu METAIIJIOB U CIIAaBOB, MX (PHU3NYECKIMH CBOWCTBAMH, U3YUYECHUE
PE3YIBTATOB KOPPO3UU METAUIOB (BO3MOXKHO HCTIOJIB30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUSL OKCHMJIa KaJbIMsl W HaTpus C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIEOBAaHUE CBOMCTB >KECTKOW BOJBI, MpoIlecca TOPEHHUs IKeje3a B
Kucimopose  (BO3MOXKHO  HCIIOJIb30BaHHWE  BUACOMATEPUATIOB), TMPU3HAKOB  MPOTECKAHHUS
KaueCTBEHHBIX PEAKIIMH Ha MOHBI: MarHus, KajbllWs, aTlOMUHM, IUHKA, kene3a (II) u xemesa
(III), menu (II), HabmroieHe W OMHUCAHKE TMPOIECCOB OKPAIIMBAHUS TUIAMEHW MOHAMU HATpUS,
KaJIisg ¥ KaJblus (BO3MOXHO HCIIOIB30BAaHUE BUICOMATEPUATIOB), MCCIIEIOBaHHE aM(OTEPHBIX
CBOMCTB TMJPOKCHUA ATIOMUHHUS U THIPOKCUIA LIMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 33J]1a4 IO
Teme «BakHelme MeTallIibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa m Marepuanbl B NMOBCEIHEBHON JXKM3HHU dYelloBeKa. bezomacHoe MCmoyib30BaHUE
BEIIECTB M XUMHUYECKUX peakinuii B ObiTy. I[lepBas moMomp NpU XUMHUYECKHUX OKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpY’Karollel cpeibl (MpeaesibHast T0mycTUMas KOHLEHTpalus
BemecTs, ganee — [1J1K). Poib xuMuu B permeHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:



u3ydeHue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meosicnpeomemmnuwie ceasu

Peanuzanusi MeXnpeAMETHBIX CBA3€H NPU M3YUYEHUM XUMHUU B 9 KJlacce OCYIIECTBIISETCS
yepe3 UCIOJB30BaHUE KaK OOIIKUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSITUMN, SIBISIFOIIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIIN3,
CUHTE3, KiIacCu(pUKaUs, TEPUOJAUYHOCTh, HAONIOJCHNE, JSKCIICPUMEHT, MOJICITHPOBAHUE,
U3MepeHue, MOJIETb, SIBIICHHUE, TAPHUKOBBIN 3D PeKT, TEXHOJIOT s, MaTepHAaIbI.

®dusnka: Marepus, aroMm, DdJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWA, H3OTOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJEKTPUYECKUN  3apsia, [POBOJHUKH, TMOJIYINPOBOIHHKH,
JVDJICKTPUKH, (OTOSJIEMEHT, BELIECTBO, TeJO0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUIMYECKAs penIéTKa, CIUIaBbl, (PU3MYECKHUE BETUYUHbI, €IMHUIIBI
U3MEpEHMS, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEThI, 3B€3/1b1, COJHIIE.

buonorust: ¢orocunres, abixanuwe, Ouocdepa, IKOCHCTEMa, MHHEpAIbHbIE YyI0OpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, MOJIE3HbIE HCKOMIAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XMMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATbHI

JIm4HOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO 0O0IIEro o0pa3oBaHUA
JIOCTUTAIOTCSl B X0J1e OOYUCHUSI XMMUHU B €UHCTBE Y4eOHON M BOCIUTATEIHHOU NIEATEIHHOCTH B
COOTBETCTBUU C TPATUIUOHHBIMH POCCUUCKUMU COIIMOKYJIBTYPHBIMHA U JYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHSTHIMA B OOINECTBE MpaBUJIAaMHU M HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT
mpoleccaM caMONO3HAHMS, CAMOPA3BUTHSI M COIMANTU3AIIUN O0YUYaOIUXCSL.

JlugHOCTHBIE PpE3yNAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHEHTAIM U paCIIMpPEHUE ONbITAa ACSITEIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTPpHOTHYECKOT0 BOCIUTAHUS:

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIETUIO, TIOHMMaHUsl 3HA4YeHHs] XUMHUYECKOW HAyKHM B JKU3HM COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJAJETh JOCTOBEPHON HHGPOpPMAIMEH O TEPEIOBBIX TOCTIKEHUSIX U OTKPBITHUSIX
MHUPOBON W OTEUYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHHUSIX 00 yCTpOWCTBe
MHpa U O0IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABIICHUS] O COIHUAIBHBIX HOPMax W TpaBWIaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOW, y4eOHO-
MCCJIEI0BATEbCKOM, TBOPUECKON M JPYTUX BHUJAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHM JI€ATEIHHOCTH TMPHU BBIMOJIHEHUU YYEOHBIX, MMO3HABATEIbHBIX 3a/1a4, BBITOIHEHUU
XUMHUYECKHUX IKCTIEPUMEHTOB, CO3IaHUM yU€OHBIX MPOEKTOB, CTPEMJICHHUS K B3AMMOIIOHUMAHHIO U
B3aMMOIIOMOIII B TPOIECCe OSTOW Y4eOHOW eATENbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE
MOBEJICHUE U MOCTYIKH CBOUX TOBAPHIIECH C TTO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEJICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  MPEACTaBICHUST O  BEIIECTBE M  XUMHUYECKOM  pPEakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKH M COCTABIISIIOIIME OCHOBY IS
MOHMMAHUS CYITHOCTH HAy4YHOH KapTHUHBI MHpPA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS MPUPOJIBI, B3aUMOCBA3SAX YEJIOBEKA C MPUPOJHON CPeloM, O PO XUMHUM B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;



MO3HABATEIIbHBIE MOTHBBI, HAIPABJIICHHBIE HA I[IOJIyYCHHWE HOBBIX 3HAHUN IO XHMHH,
HeoOXoauMble [UIsi OOBSICHEHUS HaAOJI0IaeMBIX IIPOLIECCOB U SBJICHUN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YMTATEIHCKOW KYIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOW paOOTHI C
yu4eOHBIMU TEKCTaMHU, CIIPABOYHOM JIUTEPATypOH, AOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHUIO M TMO3HAHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
camM000pa30BaHUI0, TPOSKTHOW W HCCIEAOBATEIBCKOW IESATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IICHHOCTH YXU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKH
Ha 3JI0POBBI 00pa3 >KW3HH, OCO3HAHUE IOCIEACTBHA W HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOaeHuss ajaKoroJisi, HAapKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJCHUS TIPABHII
0€30MacHOCTH NP OOPAICHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M PEAIbHOM JKHU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEPEC K MPAKTUYECKOMY M3YYCHHIO TIPOGECCHil M Tpyla pa3jiMdHOTO POja, YBAXKCHHE K
TPYAy U pe3yabTaTaMm TPYJIOBOU JAESTEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS TPEIMETHBIX
3HAHMA TI0 XWMHH, OCO3HAHHBIA BBIOOD WHIMBUAYAIBHOH TPACKTOPUU  TPOJIOKCHUS
o0pa3oBaHusl C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH, YCHEmHON TpPOPECCHOHATBHOW JEATSIBHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH I1€J1IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOUYHUKY >KM3HH Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHUS, NMOHMMaHHE LEHHOCTH 3[0POBOTO W Oe3omacHOro olpasza KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXUYECKOMY 3JI0pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJII0/IeHNs MTpaBuJl 0€30M1acHOrO MOBEJACHHS IpU paboTe ¢ BELIECTBAMHU, a
TaK)Ke B CUTYAIUSIX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, ITOJTy9aeMble TIPH U3YUYSHUU XUMUH, JIUISl PEIICHUs 3a/1ad,
CBS3aHHBIX C OKpPYXKAIOIIeH MPHUPOAHON Cpefod, s TOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, OCO3HaHHS TJI00AIBHOTO XapaKTepa JKOJIOTHUYECKHX TPOOJIEM W IYyTeH WX peIICHHS
MOCPEACTBOM METOJIOB XHUMHH, DKOJOTUYECKOTO MBIIIJICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAUMMblE JJs (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAayyHbIe MOHATUS (3aKOH, TEOpHsl, MPUHIMII, THIOTe3a, (akT, cUcTeMma,
MIPOLIECC, IKCIIEPUMEHT U JIPYroe€.), KOTOPhIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
npeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU M3 ITHX MPEeIMETOB (JOPMHUPOBATH MPEJICTABICHHE O
LEJIOCTHOW Hay4HOW KapTHMHE MHUpPA, M YHHMBepcalbHble ydeOHble AeHcTBHs (ITO3HABaTENIbHBIE,
KOMMYHHUKATHBHBIE, PETyJIsATHUBHBIE), KOTOpble 0OecreyuBaroT (OPMHUPOBAHHE T'OTOBHOCTH K
CaMOCTOSITEIHOMY  IUIAaHUPOBAHWIO M OCYIIECTBICHHIO  y4eOHOW  J1eATeIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE NeHCTBHS

ba3oBble Jjoruueckue geMcTBuUA:

yMeHI/ISI HUCITIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNU 3HaHHI>'IZ
PacKpbIBaTh CMbICT XUMUYECKUX MOHATUN (BBIIEIATh UX XapaKTepHbIE IPU3HAKHU, YCTAHABINBATh
B3aNMMOCBSI3b C JIpyrI/IMI/I HOHS[TI/ISIMI/I), HUCITIOJB30BATh IIOHATUSA IS O6’B${CHGHI/I${ OTIOCIIBHBIX
(GakToB U SBIEHUH, BBIOUPATh OCHOBAHUS U KPUTEPHUH IS KJIACCU(PUKAIIUN XUMUYECKUX BEIIESCTB
U XHUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBSI3M MEXKIYy OOBEKTaMHU
I/ISY‘-ICHI/ISI, CTpOI/ITI: JIOTUYCCKUC paccyxc;[eHH;I (I/IH,Z[yKTI/IBHBIC, ,Z[GI[yKTI/IBHI:Ie, 110 aHaJIOFI/II/I),
JIenaTh BRIBOJBI M 3aKJIIOUCHHS,
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yYMEHHUE TMPHUMEHATh B IPOLECCe MO3HAHUS MOHATHA (TPEAMETHBIE M METallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIOIb3yeMble B XHMHUH, HPEOOpPA3OBHIBATH IIHUPOKO
NpUMEHSeMble B XMMUU MOJENIbHBIC MPEICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
XUMHUYecKass (opMyna ¥ ypaBHEHHE XHMMHYECKOHW pEakIMW — NpPU PEIICHHH Yy4eOHO-
MO3HABATENBHBIX 33/1a4, C YI4ETOM STHX MOJCIBHBIX MPEICTABICHUH BBISBIATD U XapaKTEPH30BaTh
CYIIECTBEHHBIE MPU3HAKN N3y4aeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIHIA,
BBISBIISITH  OOIME 3aKOHOMEPHOCTH, TPHUYMHHO-CIICACTBEHHBIE CBS3M W IPOTUBOpEYUs B
M3y4aeMbIX MIPOIIECCAX U SIBICHUSX.

Ba3oBble ncciegoBaTebcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh ITOCTaBICHHBIC BONPOCHI B KaueCTBE WHCTPYMEHTa IIO3HAHHUSA, a
TaKKE€ B KaueCTBE OCHOBBI JUIS (POPMUPOBAHUS TUIOTE3bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJCHUH;

npuoOpeTeHne OIbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAONIOIATh 332 XOJOM MPOIECcca, CaMOCTOSATENILHO MPOrHO3UPOBATH €TI0
pe3ynbTar, GopMynIHpoBaTh OOOOIIEHMS W BBIBOJIBI IO pe3yiabTaTaM MpPOBEAEHHOTO OIIBITA,
UCCJIEIOBAHHS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BBIOMpaTh, aHATM3UPOBATh U UHTEPIIPETHPOBATH HH(OPMALIUIO Pa3INYHBIX BHOB U
dopM mpencTaBieHUs, MOIYYaeMYI0 W3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XMMHYECKOTO COJIep KaHMsI, CIIPaBOYHbIE TIOCOOUs, pecypchl MIHTepHeTa), KpUTHYECKU OIIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE NPUMEHSTh pa3InYHbIe METOJBI U 3alPOCHI TPH MOUCKE M 0TOOpe MH(OpMAIMU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JUIS BBITOJHEHHS y4eOHBIX M TIO3HABATEILHBIX 3a]a4
OIpENeIEHHOTO THIIA, NPUOOPETEHHE OINbITa B O0JACTH MCHOJIb30BaHMS HH(OpMAMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJAJeHHE KYJIbTYpPOH aKTHBHOTO WCIOJIH30BAHUS PA3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpPEICTABICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, TuarpaMMami,
apyrumu popmamu rpaduky U UX KOMOUHALIUSAMUY;

YMEHHE UCIIONB30BaTh W aHAIM3UPOBATh B TMporecce y4eOHOW M HCCIeI0BATENbCKON
NeSITeIbHOCTH MH(POPMALIHIO O BIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO XO35HCTBAa U TpaHCIIOpTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHHUs 3aJaBaTh BONPOCHI (B XoJe Jauanora W (MiaM) JUCKYCCHM) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (OpMyTUpOBaTH CBOM MPEIUIOKEHUS OTHOCHTEIHHO  BBITTOJHEHHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABISITh MOydYeHHBIE Pe3yJIbTaThl MO3HABATEIFHON JCSATEITBPHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JeJlaTh TMPEe3CHTALUI0 pe3yabTaTOB BBIIOJHEHUS XHUMHYECKOTO
JKCIIepUMEHTa (1abopaTOPHOTO OMbBITA, JIAOOPATOPHOW pabOTHl TO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Yy9eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HABATEIBHON M
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPH PELICHUH BO3HUKAIOMIMX MpOOJeM Ha OCHOBE YyuéTa
OoOLIMX MHTEPECOB M COIJIACOBAaHUS MO3ULUN (0OcykaeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE
HITYPMBbI», KOOPJUHALIUS COBMECTHBIX IECWCTBU, ONpeeseHHe KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHME CaMOCTOSITEJIbHO ONPEAENATh LU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBaTh W MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BbIOWPAThH
HanOosnee 3pPeKTUBHbBIE CIIOCOOBI PELICHUs YICOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIHHO
COCTaBIIATh WJIK KOPPEKTUPOBATH MPEIOKEHHBIN aIrOPUTM ACHCTBUI MPU BBITIOJHEHUH 3aJaHUN
C y4€éTOM IIOJyYEHHs] HOBBIX 3HAHUU 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHsX,
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OLICHUBATL COOTBCTCTBUC ITOJYUCHHOT'O PC3yJibTaTa 3asIBJICHHOM e, YMCHUC HCIIOJIb30BATH U
AHAJIM3UPOBATh KOHTCKCTEI, IpEJiaracMbI€ B YCJIOBUU 33HaHPII>i.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX peE3yNbTaTOB IO OCBOEHHUIO 00s3aTEIBHOTO COJAEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOW (QeaepalibHONM paboyeil mporpamMMmoi, BBIICISIOT: OCBOCHHBIE
OoOy4JaloIMMUCS HAay4YHbIE 3HAHMS, YMEHHS M CHOCOObl JeHCTBUH, crenupuyecKkue Jyis
npeaMeTHOW o0mactu «XWMHs», BHIBI JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUSA, €r0
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAILIUSX.

K koHiy oOydyeHus B 8 Kiacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
. pacKpbIBaTh CMBIC] OCHOBHBIX XWMHUYECKUX IIOHSATHH: aTOM, MOJIEKYJAa, XMUMHWUYECKUN
AJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOpPOJIHAs M HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIIpHAas Macca, KOJWYECTBO BEILECTBA, MOJb,
MOJIIpHasi Macca, MaccoBasl J10JII XUMHUYECKOIO 3JIEMEHTAa B COEIMHEHUH, MOJSPHBIA O0BEM,
OKCHJ, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHCIEHUS, XMMUYECKas
peakmysi, KiacCUpUKAIMs pPEaKUUi: pEeakuu COSAWHEHHs, PEaKUUU pPAa3JIOKEHUs, pPEeaKIuu
3aMelleHus], peakui OOMEeHa, 3K30- U HHAO0TEPMHUYECKUE peaKUH, TEIUIOBON 3P EeKT peakuuy,
SAOpO aToMa, DJIEKTPOHHBIN CIION aToma, aTOMHas OpOWTalb, PaaUyC aTOMa, XMMUYECKas CBS3b,
NOJIIpPHAsl M HENOJIIpHAas KOBAJCHTHAs CBS3b, MOHHAs CBA3b, MOH, KaTHOH, aHMOH, PacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;
. WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHITUH U IIPUMEHATDH ITH TOHATHUSA
IIPY ONMCAHMU BEUIECTB U UX MPEBpAIlECHUN;
. UCIMOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIE€HUs (POpMyI BELIECTB U YypaBHEHUH
XUMUYECKHUX PEaKLUN;
. ONpeNeNiATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEJUHEHUSX, CTEINEHb
OKHCJIEHUS AJIEMEHTOB B OMHApHBIX COEAMHEHHUSX, PUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJaccy coelMHeHW 1o QopMynam, BHJ XHMHYECKOH CBsS3M (KOBaJE€HTHass M HOHHAs) B
HEOPraHMYECKUX COEANHEHUSX;
. packpbiBaTh cMbicil [lepumogmueckoro 3akona J[. W. MenneneeBa: IOeMOHCTpHpPOBAaTh
MOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IOJIOXKEHUS B
[Teproanueckoii cucreMe, 3aKOHOB COXPAHEHHUS! MAaCChl BELLIECTB, MIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;
. OIMCBIBATh M XapaKTepu3oBaTh TabanuHyto dopmy Ileproauueckoil cucTeMbl XUMUYECKUX
AIIEMEHTOB: pa3linyaTh MOHATHS «TJIaBHas noAarpymnna (A-rpynmna)» u «mobounast noarpymnmna (b-
rpyImIa)», Maible U OOJbIINE MEPUOAbI, COOTHOCUTh 0003HAYEHUs, KOTOPBIE UMEIOTCS B TaOJIUIEe
«Ilepuogmueckass cucrema xuMuueckux osnemMeHtoB J[. WM. MenneneeBa» ¢ UYHMCIOBBIMHU
XapaKTEepUCTUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj saapa, oliuee
YHCIIO 3JIEKTPOHOB M PAaCHpEIeNIEHNE UX 0 3JIEKTPOHHBIM CII0SIM);
. KJIaccu(UIUpPOBaTh XUMHYECKHUE 3JIEMEHTHl, HEOPraHWYECKHE BEIECTBAa, XUMHUYECKUE
peaxiuu (10 YKUCIy ¥ COCTaBY YYaCTBYIOUIMX B PEAKI[MHU BEIIECTB, 0 TEIUNIOBOMY 3P EKTY);
. XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEILIECTB PA3IMUHBIX KJIACCOB,
MOJITBEPIK/1asl ONMCAaHUE TPUMEpPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkuuii;
. IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHHsI XUMUYECKUX MTPEBPALLICHUN B PAa3JIMYHbBIX YCIOBUSAX;
. BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JJOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMyse COCTUHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B pPAacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIUHY;
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° MNPUMCHATH OCHOBHLIC OIICpalinun MBICTIUTEIbHOM ACATCIIBHOCTU — aHaJIu3 MW CHHTC3,
CpPpaBHCHUC, 0606H.[€HI/IC, CHUCTCMAaTHU3aluLo, KJ'IaCCI/I(l)I/IKaHI/IIO, BBISIBJICHUC IIPpUYIUHHO--
CJIICACTBCHHBIX CBsI3CH — JJI1 U3YUCHUA CBOICTB BCIICCTB U XUMHNYCCKHUX peaKuHﬁ, C€CTCCTBCHHO-

Hay4yHble METOJbl IIO3HAHUS — HaOIIOJEHUe, M3MEpPEHHE, MOJIEIUPOBAHUE, SKCIIEPUMEHT
(peaJIbHBIN U MBICIIEHHBIH);
. cllefloBaTh ~ IPaBWJIaM  II0JIb30BaHMsSI ~ XUMHMUYECKOW  IOCYZOM M J1abOpaTOpHBIM

0o0opyioBaHKEM, a TAKXKe TpaBHiiaM O0paIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMH
[0 BBINOJHEHHUIO J1A00OPATOPHBIX XHUMHYECKHX OIBITOB IO TIOJIYYCHHUIO U COOUpaHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJa M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C ONpEACIEHHON
MaccoOBOW JIOJIEH pacTBOPEHHOIO BENISCTBA, IUIAHUPOBATh M TPOBOAMTH XUMHUYECKHUE
OKCIIEPUMEHTHI 0 PACIO3HABAHHWIO PACTBOPOB MIENIOYEH M KHCIOT C MOMOIIBI0 WHIUKATOPOB
(makmyc, herondranenH, METUIOPAHXK U IPyTHe).

K koHuy oOyueHuss B9 KJjacce IpeMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:
e  packphIBaTb CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHHM: XUMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, AaHMOH, IIPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, BaJCHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas peakuus, XHMHUYecKas CBS3b,
TeIuI0BOM 3(P(eKT peakuuu, MoJib, MOJIAPHBIA 00BEM, PACTBOP, IIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALUs, pEaKlUuu HOHHOro oOMeHa, Karalau3aTop, XHMHUYECKOe
paBHOBecHe, 00paTuMble U HEOOpPATUMBIE PEAKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH,
OKHCITUTENb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAHOBJICHHE, AIOTPOMUS, aM(OTEPHOCTH,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsA, METAJUIMYecKas), KpHCTalJIMUecKas pemérka,
KOpPpO3Usl METaUIOB, CIUJIABbl, CKOPOCTb XUMHYECKOM pPEaKkUHH, IMPEACIbHO JTOIyCTHMAst
koHuentpauus [TJIK BemecTsa;
e  WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSTUN U MPUMEHSATH 3TH MOHATHUS
IIPY ONIMCAHWHU BELIECTB M UX MPEBPAILECHUN;
e  HCNOJb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJI€HMsI (OPMyJ] BELIECTB M YypaBHEHUM
XUMHUYECKHUX PEAKIIU;
e  ONpeneNisITh BAJIEHTHOCTh M CTENEHb OKHUCIIEHUS XMMHMYECKHUX 3JIEMEHTOB B COEJUHEHMSIX
pa3IMYHOTO COCTaBa, NPUHAMJIEC)KHOCTh BEILECTB K ONPEACIEHHOMY KiacCy COEOUHEHHH IO
dbopMynaM, BUJ XUMUYECKON CBSA3M (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKasi) B HEOPraHMUECKUX
COEJMHEHUSX, 3aps]l MOHA MO0 XMMHUYECKOH (opmylie, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHMM, TUII KPUCTAIUIMYECKON pEIIETKH KOHKPETHOTO BEILIECTBA;
e packpeiBath cmbica I[lepuogmueckoro 3akona /[I. M. MenneneeBa U 1€MOHCTPUPOBATH €r0
MOHMMAaHUE: OINKCHIBATh M XapakTepu3oBaTh TabnnuHyro ¢opmy Ilepuoanueckoil cucreMsl
XUMHUYECKHX AJIEMEHTOB: Pa3MyaTh MOHATHS «TJIaBHas moArpynmna (A-rpymma)» U «moOouHas
noarpynna (b-rpynmna)», manble ¥ OonbllMe MEPHOIbl, COOTHOCUTH O0O3HAYEHMs, KOTOpbIE
UMEIOTCS B TEPUOANYECKON Tabiuile, ¢ YUCIOBBIMH XapaKTEepUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps]l Apa, o0lIee YUCIIO JIEKTPOHOB U paclpeaesieHHue UX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHMU CBOMICTB 3JIEMEHTOB U
UX COEIMHEHUI B Mpenenax MallbIX MEepUoJO0B M TJIABHBIX MOJTPYII C Y4ETOM CTPOEHHUS HUX
aTOMOB;
e KiIaccHu(UIUPOBATh XUMHUYECKHE DJEMEHTHl, HEOpPraHWYeCKHe BEIIEeCTBAa, XHUMHUYECKHE
peaknuu (IO YUCIy U COCTAaBY YYAaCTBYIOIIMX B PEaKLMH BEIIECTB, MO TEIIOBOMY 3¢ dekTy, 1mo
M3MEHEHUIO CTENIEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);
e  XapakTepu3oBaTh (ONMUCHIBAThH) OOIIME U crelU(UUecKe XUMUUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPKIAsl ONUCAHUE NMPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX YPABHCHWH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;
e  COCTaBJISITh YPABHEHUA DJIEKTPOJIMTHYECKOW IMCCOLMAIMM KHUCIIOT, WLIEJI0Ye U COJeH,
NOJHBIE M COKpAaIIEHHBIE YpPaBHEHUS pPEaKUWid HMOHHOIO OOMEHa, YpaBHEHHUS peakuui,
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MOJATBEP)KJAIOLINX CYIIECTBOBAHUE TI'E€HETHMYECKOW CBSI3M MEXKAY BEIIECTBAMHU Pa3IUYHbIX
KJIaCCOB;

e  packpelBaTb  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIX  pPEAKUUHA  I[OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

e IIPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOYKHOCTU
IPOTEKaHUs XUMUYECKUX NIPEBPAILECHUI B pa3INYHbIX YCIOBUSAX;

e BBIYMCIIATH OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JeMEHTa 10 (opMyse COEIUHEHMs, MACCOBYIO JIOJIIO BEIeCTBAa B PacTBOpE,
IIPOBOAMTD PAcUEThI 10 YPABHEHUIO XUMUYECKON PEAKIIUY;

e coOmozaTh NMpaBuia MOJIb30BAaHUSI XMMUYECKOH MOCY0H U J1abopaTopHbIM 000pYJOBAHUEM,
a TaK)Ke MpaBuia OOpaIleHUs! C BEHIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU 11O BBITOTHEHUIO
7a00paTOPHBIX XHMHUYECKUX OINBITOB IO IOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEILECTB
(aMMmaka M yrieKucioro rasa);

e IPOBOJUTH pEAKLUH, MOATBEP)KIAIOIINE KadeCTBEHHBIH COCTAaB pAa3IMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM IYyTEM XJIOpUA-, Opomua-, MOAMI-, KapOoHatr-, (ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHMSI ¥ HOHBI H3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpaxX HEOPraHUYECKUX BEILECTB;

e IPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIbHON JEATEIbHOCTHM — aHAJIW3 U CUHTE3,
CpaBHEHHE, 00O0OLIECHHE, CUCTEMATU3AINIO, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — IS
U3y4YEHHsI CBOMCTB BELIECTB M XUMUYECKUX PEAKLUi, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNUE, MOJIEJINPOBAHHE, IKCIIEPUMEHT (peabHbIil U MBICIICHHBII).

TemaTu4eckoe IJIAHUPOBAHHE

8 kuacce
8 KUIACC
Ne HaumenoBanue KonnuecTBo yacos ‘ DnexTpoHHbIE (IIUPPOBLIE)
1/ pa3ziesioB U TEM Beero  |[Konrposs| Ipakriuec-kue 00pa3zoBaTeNbHBIE PECYPCHI
1 HpOrpaMMBl -HbIE paboTHI
paboThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI |
1.1\ Xumust — BakHas 5 1 2 bu6mmorexa [IOK
obnacTh https://m.edso0.ru/7f41837
€CTECTBO3HAHHUS U c
[IPaKTUYECKON
eI TCIIBHOCTH
YyeloBeKa
1.2||BemectBa 1 15 1 0 bu6mmoreka [IOK
XUMHYECKHE PEaKITuu https://m.edsoo.ru/7f41837
C
‘I/ITOFO o pazaeny H 20 H 2 H 2 H |
‘Pasue.n 2. BakHeillMe npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB |
2.1|Bo3nyx. Kucnopoz. 6 0 1 bubmmoreka [JOK
[TousiTre 00 okcHgax https://m.edsoo.ru/7f41837
C
2.2|Bonopon. [Tonsarue o 8 0 1 bu6mmorteka [JOK
KUCIIOTaX U COJISIX https://m.edso0.ru/7f41837
C
‘Z.SHBozla. PactBops!. H 5 H 1 H 1 HBI/I6HI/IOTeKa HOK |
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Haumenosanue KonuuecTBo uacos DOnekTpoHHbIE (IUPPOBEIE)
1/ pa3aesoB u TeM Beero  |[Kontposs| Ipakriuec-kue o0pa3oBaTelibHbIE PECYPCHI
I HPOrpaMMbI -HBIC padoThI
paboThI
[TousiTue 06 https://m.edso0.ru/7f41837
OCHOBaHUSX c
2.4||OcHOBHBIE KJIaCChI 11 1 1 bu6nuoreka [IOK
HEOPraHHYECKUX https://m.edsoo.ru/7f41837
COCIMHEHU I Cc
‘ HI/IToro 0 pa3eny H 30 H 2 H 4 H ‘

|

|

|

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoauyeckas cucreMa xumMmudecknx iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1|ITeproanyeckuii 7 0 0 bu6mmoreka [JOK
3aKOH U https://m.edsoo.ru/7f41837c
[Tepunonuueckas
cucTema
XUMHYECKHUX
anemenTtoB /. U.
Menneneena.
Crtpoenue aToma
3.2|Xumuueckas CBS3b. 8 1 0 bu6mmoreka [IOK
OKHUCITUTENIEHO- https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIIbHBIE
peaxuu
Hroro no paszneny 15 1 0 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 0 0 bubnunoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE 68 6 6
KOJIMYECTBO
UACOB I10
[TPOTPAMME
9 KJIACC
No HanmenoBanue KonnuectBo wacoB OnekTpoHHbIEe (IU(PPOBLIE)
/i pa3zesioB U TeM Beero |[KontponsH |[TIpaktayeckue o0pa3oBaTenbHbIE PECYPCHI
IpOrpaMMel i€ paboThI paboThI
‘Pasne.n 1. BemecTrBo U XMMHYECKHE peaKuu ’
1.1 |IToBTOpeHue u 5 1 0 bu6muoreka [JOK
yriryOJieHre 3HaHUH https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeiioB 6
Kypca 8 Kkiacca
‘1.2 HOCHOBHBIC H 4 H 0 H 0 HBI/IGJH/IOTeKa LHOK ‘
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne HaumenoBanue KonunuecTBo uacoB DnexTpoHHBIE (ITUPPOBLIC)
n/m pa3zesioB U TeM Beero | KontponsH |[TIpaktiueckue o0Opa3oBaTeNbHbIE PECYPCHI
[pOrpaMMbI bIe PAOOTHI padoTHI
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a63
XUMHAYECKUX PeaKIHi 6
1.3 || DnekTponuTrHieckas 8 1 bubmuorexa [JOK
JHCCOLMALNS. https://m.edsoo.ru/7f41a63
XUMUYECKHE peakliuy B 6
pacTBopax
‘ HI/ITOFO o pazzaeny H 17 H 2 H H ‘
|Pa311e.11 2. HemeTaJIbl 1 UX COEIMHEHUSA |
2.1 ||O6mas 4 0 bubnnoreka IIOK
XapaKTEPUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKHX
snemeHToB VIIA-
rpynisl. ['anoressr
2.2 ||O0mias 6 0 bu6nmoreka [IOK
XapaKTEePUCTHKA https://m.edso0.ru/7f41a636
XUMHYECKHUX
snemeHToB VIA-
rpynisbl. Cepa u e€
COCITUHEHUS
2.3 ||O0mas 7 0 bubmuorexa [JOK
XapaKTEePUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKHX
snemMeHToB VA-
rpynmbl. A30T, pocdop
U UX COEIMHEHUS
2.4 ||O0wias 8 1 bu6nuoreka [IOK
XapaKTePUCTHKA https://m.edso0.ru/7f41a636
XUMHYECKHUX
anemeHToB [VA-
IPYIIBL. YTIEPOa U
KPEMHHI U UX
COCTUHEHUS
‘ HI/IToro 0 paseny H 25 H 1 H H ’
‘Pasne.n 3. MeTaJulbl M MX COeIHHEHHS ’
3.1 ||O6mume cBoiicTBa 4 bubmuoreka [JOK
METaJIOB https://m.edso0.ru/7f41a636
3.2 |[Baxkueiine MeTaIbl 1 16 1 but6mmorekxa [IOK
UX COEIUHEHUS https://m.edsoo.ru/7f41a636
‘I/ITOI“O 0 pa3ferny H 20 H ‘

‘Pamen 4. X¥MHs ¥ OKpY:Kaomas cpeaa

|

4.1 |BemecTBa u 3 bubnuoreka [IOK
MaTepHabl B )KU3HH https://m.edsoo.ru/7f41a636
YeloBeKa

Wroro no pazueny H 3 H ‘
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne HaumenoBanue KonunuecTBo uacoB DnexTpoHHBIE (ITUPPOBLIC)
n/m pa3zesioB U TeM Beero | KontponsH |[TIpaktiueckue o0Opa3oBaTeNbHbIE PECYPCHI
HPOrpaMMbl bIe PAOOTHI padoTHI
PezepBHOE Bpems 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 68 4 7
UYACOB I10 [TIPOTPAMME

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

1.Epemun B. B., Ky3smenko H.E., Jlpo3noB, A. A. Jlyaun B. B. Ilporpamma. Iloypounoe
paspabotku. Xumus. 8 kimace. — M.: «KOHUKC 21 Bek» 2020r.

2.Epemun B.B. Xumus: 8 kmacc: yue6nuk / B.B.Epemunn, H.E. Ky3pmenko, A.A. Jlpo3nos,
B.B.JIynun; noa.pexn. B.B. Jlynuna.-11-e usna., crepeorun.-M.: [Ipocseuienue, 2021.-287 c.

3. Epemun B.B. Pabouas terpanp k yue6. Epemuna B.B. u npyrux «Xumus. 8 knace» M.,
«dpoday.

4. Pabouas nporpamma k siuaun Y MK Jlynuna B.B. Xumus 8-9 kiace. M.: «/Ipoda» 2017r.
2.Epemun B.B. Xumus: 9 kmacc: yue6nuk / B.B.Epemun, H.E. Ky3pmenko, A.A. Jlpo3nos,
B.B.JIynun; noa.pexn. B.B. Jlynuna.-11-e usna., crepeorun.-M.: [Ipocseuienue, 2022.-287 c.

5.KonTponeHo-u3Meputensuple  Marepuanbsl. Xumus: 9 kmacc. /Coct. H.IL.Tpoerybosa.-M.:
BAKO, 2010-112 c.

6.KonrponbsHo-u3meputenbubie Matepuansl. Xumus. 9 kiacc. @I'OC /A.C. Kopomenko, A.B.
SAmykosa.-M.: U3natenscTBo «Ox3aMen», 2023.-96 c.
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