MyHununanabHoe 0101keTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue
«IlepBomaiickasi mkoJsa» Cumdeponosibeckoro paiiona Pecnyosmku Kpbsim
yi. JIpsiuenko, 2, c. [lepBomaiickoe, Cumbepormnonbckuii paiion, PK, 297520
tei. (3652) 325-244, e-mail: school_simferopolsiy-rayon24@crimeaedu.ru
OI'PH 1159102003631, MHH/KIIIT 9109008477/910901001, OKIIO 00799115

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
Ha 3aceganuu [1IMO 3aMecTHTENb JUPEKTOpa Hupekrop
€CTECTBEHHO-MaTEMaTHYECKOTO 110 y4eGHO — BOCIIUTATENBHOI T.C. SIuxoBckas
LIMKJIA paborte ITpuka3z Ne
IIporokom ot Ne
T.H. bpeuia
PykoBoautens IIIMO: « » 2023 rona
O.I1.CycoeBa « 5 2023 rona
PABOYAS ITIPOI'PAMMA

YYEBHOI'O NTIPEJIMETA «XUMHUSA»

(cooTBeTCTBYET (penepaibHOI padoyeii mporpaMmme y4eOHOT0 NMpeaMeTa « XUMHST)

Cpoxk peanusanuu nporpamMmsl: 2023/2024 yqyeOHblii rog

YpoBeHs 00pazoBaHusi: OCHOBHOe 00111ee 00pa3oBaHue

Knaccel, B KOTOpBIX peanusyercs nmporpamma: 8-9

YpoBeHb nzyueHus npeamera: 0a30Bblii ypOBEHb

Pabouyto mporpammy coctasui (a) Hoaaxan 3.X., yunTeab OM0JI0TUM U XUMUH

c. [lepBomaiickoe, 2023



IHOACHUTEJIBHAS 3AIINCKA

IIporpaMma 1o XUMHMHM Ha YPOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs COCTaBI€HA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHsS OCHOBHOH 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O OOIIEro
obpazoBanusi, npeacrasieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE (enepaabHOi pabodel mporpaMMel
BOCIIUTAHUS U C Y4ETOM KOHIEMIMU MPENoaBaHMsl YIeOHOTO MpeaMeTa «XUMHs» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma o XxuMuu Ja€T MPEACTABICHUE O LENAX, 0OIel CTpaTeruu 0O0ydeHus, BOCIIUTAHUS U
pa3BUTHs OOY4YaIOLIMXCS CPEACTBAMHM Y4eOHOIro IpeaMeTa, YCTaHaBIMBAaeT 00s3aTeNbHOE MPEeIMETHOE
coJiepKaHue, MpeycCMaTpUBAeT Paclpe]elieHue ero 1o KjiaccaM M CTPYKTYpUpOBaHHUE IO pas3zienaM U
TeMaM HpOrpaMMbl IO XHMMHH, OINpeJeNseT KOJIMYECTBEHHbIE M KAayeCTBEHHbIC XapaKTEPUCTHKU
COJIepKAaHUsA, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh M3YUEHHUs] XUMHHU C Y4ETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOIMKM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH o0ydaromumxcs,
OTIpeieNIIeT BO3MOXXHOCTH TPEAMETa JUIsl peain3aluil TpeOOBaHMA K pe3yabTaTaM OCBOSHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS, a TakKe TPEOOBAHUU K
pe3yabTataM OOY4YEeHHsT XMMUU HAa YPOBHE LNl HM3y4eHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
[I03HABATEJIbHOM J1€ATEIbHOCTU 00YUaIOLIErocs 10 OCBOEHUIO YU€OHOTO COAEPIKAHMUSL.

3HaHWEe XUMHM CIY)XUT OCHOBOW /Ui (DOPMUPOBAHMS MHPOBO33PEHUS OOYyUaroIIEerocs, €ro
IPEJCTaBICHUA O MaTepuajbHOM €IMHCTBE MHpa, BAXKHYIO POJb HUIparoT (GopMHUpyeMble XHMHUEH
IIPEJCTABICHUS O B3aUMOIPEBPALLCHUSX SHEPTUU U 00 IBOJIIOLMM BELIECTB B IPUPOE, O MYTAX PEIICHUS
r7100abHBIX MPo0JIeM yCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, SHEPreTHUECKOW, MHUILEBONH U
9KOJIOTMUYECKOI 0e301acHOCTH, MPOOJIEM 3ApaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealn3allii BO3MOXKHOCTEH [UIsi caMOpa3BUTHUS U (OPMUPOBAHUS KYJIbTYpbI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHATIbHOU IPaMOTHOCTH;

BHOCHUT BKJIJl B (POPMHUPOBAHNE MBILIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarolInXcs, HAaBBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JeSTeNbHOCTH, SKCIEPUMEHTANbHBIX M MCCIEJOBATENbCKUX YMEHHUH,
HEOOXO/MMBIX KakK B MIOBCEIHEBHOMN >KU3HHU, TaK U B MPO(PECCUOHANBHOM NesITeIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAyYHOTO MBILIUIEHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJOCTHOTO B3IJIAAa Ha
€IMHCTBO PUPOJIbI u YeJl0BeKa, SBIISIETCS OTBETCTBEHHBIM 3TaroM
B (hOpMHpPOBAHUH €CTECTBEHHO-HAYUYHOUN IPaMOTHOCTH 00yUarOIUXCs;

crocodcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE 00pa30oBaHUe 00yJaroMIMXCsl.

JlanHble HampaBiieHUs B 0Oy4e€HHUH XUMHUHM oOecreynBaroTcsl crenuuKoil conepkanus ydeOHOTo
npeaMeTa, KOTOPBIN SBIISETCS Melarornyecky aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOM HayKuW XUMHH Ha
OIIpEACIEHHOM dTaIe €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOrO OOIIEro o0pa3oBaHHMA OPHEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHUCS CUCTEMBbl TEPBOHAYAIBHBIX MOHATUN XHMHH, OCHOB HEOPraHMYECKOH XHMHUU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpyKkTypa coliepkaHus MporpaMMbl O XUMUU C(POPMUPOBAHA HA OCHOBE CUCTEMHOTO MOJAX0/1a K
e€ uzyuenuro. Coziep>kaHue CKIIJbIBAETCS U3 CUCTEMbI MMOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEUIECTBE U
CHCTEMBI NMOHATUH O XMMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY
IIOCJIEZI0BATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX IIPEICTABICHUM PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuogmueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3U;



— TpeACTaBlIeHUN 00 3IEKTPOIUTHUUECKOM TMCCOIMALIUY BEIIECTB B paCTBOPaXx.

Teopernueckne 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHIOTHSS (PYHKIIUN OOBICHEHHS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI M BO3MOYKHOCTEW INPAKTUYECKOTO NPUMEHEHHUS U IMOIY4YECHHUS
M3Y4aeMbIX BEILECTB.

OcBoeHHe IpOrpaMMbl 10 XUMHUHU CHOCOOCTBYET (DOPMHPOBAHHUIO MPEJCTABICHUS O XHUMHUYECKON
COCTaBJISIONICH HayYHON KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOTO OTHOILEHUS K
HAayYHOMY 3HAHUIO U METOJIaM [M03HaHUs B Hayke. 3yueHne XMMHUH MIPOUCXOUT C MPUBJICUEHUEM 3HAHHH
13 paHee U3YYCHHBIX YUeOHBIX mpeaMeToB: «OKpyKawmuii Mup», «buonorus. 5—7 kimacce» n «Dusnka.
7 Kmace».

[Tpu n3yueHnr XUMHH IPOUCXOIUT (POPMUPOBAHNE 3HAHNN OCHOB XMMHYECKON HayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YEIOBEKAa U KaK OJHOrO U3 KOMIIOHEHTOB
MHUPOBOH KYyJIbTYpBI. 3a/1aya yueOHOro IpeMeTa COCTOUT B POPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUM
— BaXHEUIIUX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHUX IOJIOKEHUM, JOCTYIMHBIX OOOOIICHHI
MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B MPUOOIICHHHM K HAYYHBIM METOJaM IO3HAHHS MpH
M3YYEHHUH BEUIECTB U XMMHUUYECKUX peakluid, B JOPMHUPOBAHUH U PA3BUTUH IMO3HABATEIBHBIX YMEHHUI U UX
MIPUMEHEHHUU B Y4eOHO-TI03HABATEIbHON U YUeOHO-UCCIIeI0BATENIbCKON e TEIbHOCTH, OCBOCHUH TPABUII
0e30macHOT0 0OpaIeHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

[Tpu m3ydeHnn XMMHUK Ha YPOBHE OCHOBHOT'O OOIIEr0o 00pa30BaHMs Ba)KHOE 3HAUYCHHUE MPHOOpENH
TaKHe LEeH, KaK:

— (¢opMHpOBaHHE WHTEIUICKTYyaJdbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHMIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY TPHUHATHIO PpEIIeHUI, CIIOCOOHOM aaanTUpoBaTbcsd K OBICTPO
MEHSFOLIUMCS YCIIOBUSIM JKM3HU;

— HamlpaBJIEHHOCTh 00YYEHHUs Ha CUCTEMAaTHYECKOe PUOOIIEHHE 00YJaIOLINXCS K CAMOCTOSTEIbHON
MO3HABATENBHOMN JIEATEIHHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (OPMUPYIOLIUM MOTHUBAIIMIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUHU;

— obecrnieyeHue yciaoBHi, CIOCOOCTBYIOMIMX TPUOOPETEHUIO O0YUAIOIIIMMUCS OTBITA Pa3HOOOPa3HOM
NeSITeIbHOCTH, TIO3HAHUSI U CaMOINO3HAHMSI, KJIFOUEBbIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUI), NMEIOLIUX
YHUBEpPCAJIbHOE 3HAYEHUE JUIsl pA3JIMYHBIX BUJIOB JI€ATEIbHOCTH;

— (opmupoBaHue o60mel (yHKIIMOHATBLHOW U €CTECTBEHHO-HAyYHOH IpaMOTHOCTH, B TOM YHCIE
YMEHUI OOBSICHATH U OLEHUBATD SABJICHHUS OKPY)KAIOLIET0 MUPA, UCIIOb3Ysl 3HAHUS U OIIBIT, ITOJyYEHHbIE
MPU W3YYCHUU XWMUH, MPUMEHITh UX MPHU PEUICHUH MpoOJieM B MOBCEAHEBHOW JKU3HH WM TPYIOBOM
NESTENIHOCTH;

— (¢opmupoBaHHe Yy OOYyYarOMUXCS TyMaHUCTUYECKMX OTHOIIEHHWH, IMOHMMAHUS II€HHOCTU
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH IIeJIeCO00pa3HOro TOBEACHUS B OBITY M TPYIOBOMH
NeSITeIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 37I0POBbS M OKPYKAIOUIe MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBALIMU K 00YUEHHI0, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha OCHOBE
YCBOGHHsSI OOIEYENIOBEYECKMX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis
HaNpaBJICHHOCTHU JaJIbHEUIIEr0 00yUeHHS.

OOmiee uuCIIO 4YacoB, OTBEACHHBIX Ui H3YYEHUS XHMHMHM Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3zoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 4aca B Heflelnt0), B 9 kinacce — 68 gacos (2
yaca B HEJICIIO).



COJEPKAHUE ObYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMHUM B KM3HHM 4YEJIOBEKA. XUMHSI B CUCTEME HayK. Tejla ¥ BeElleCcTBa.
@dusnueckue CBOWCTBA BEIIECTB. ArperartHoe coctosHue BemiecTB. [loHATHe 0 MeTonax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 31eMEHThl. CUMBOJIBI XMMUYECKHUX 3JIEMEHTOB. I[Ipocteie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa
BeuiectB. OTHOcuTeNbHas aromHas Macca. OTHOCUTENbHAsh MOJIEKYJsipHas Macca. MaccoBas 1o
XUMHUYECKOI'0 JIEMEHTA B COCMHEHHH.

KomnuectBo BemecrBa. Moabs. MoisipHas Macca. B3auMOCBA3b KOJIMYECTBA, MAacChl U YHUCIIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€Tel mo hopMysiaMm XMMHUYECKUX COCTUHEHHH.

du3znueckue U XMMUYECKHE SBJICHMS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPaHEHMS
Macchl BeHIeCTB. XuMHUYeckue ypaBHeHusa. Kriaccudukanus XUMHUYECKMX peakuuid (COeAMHEHUS,
pasoKeHus, 3aMeleHUs, 0OOMEHaA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY 10, MpaBUiIaMu paboThI B JIaOOPaTOPUH U IPUEMAMHU OOpaIIeHUs C
1a00paTOPHBIM 000PYAOBAaHHEM, U3YUEHHE U ONUCAaHUE (PU3MUYECKUX CBOWCTB 00Pa3IOB HEOPTaHUYECKIX
BEIIECTB, HaOMIOZeHNE (QHU3MUecKuX (TUIaBIEHUE BOCKA, TAassHUE JIbJa, PACTHpaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCAIUS BOJbI) M XMUMHUYECKUX (TOpEHHE CBEYH, MPOKaTUBAaHHUE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBIE MeNla C KHCIOTOM) SIBICHUN, HAOJIOJCHHE W ONHUCAHUE TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX pPeaKIuil (pa3nokeHue caxapa, B3aMMOJCUCTBHE CEPHOW KHCIOTHI C XJIOPUIOM Oapws,
paznoxxenue ruapokcuaa menu (I) mpu HarpeBaHuu, B3aUMOJAEHCTBHE Kelle3a C PACTBOPOM COIIM MEAH
(1), uzyuenue crmocoOOB pa3leiieHHs CMECEH: C MOMOIIBI0 MarHuTa, (UILTPOBAHHE, BHIMTAPHBAHHE,
JUCTWIUISILMS, XpomaTorpadus, NpOBEAEHHE OYMCTKM IOBAPEHHOW COJM, HaONIOJEHWE M OMNHMCAHHE
pe3yabTaTOB MPOBEIEHUS OIBITA, MIUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHHE MOJEIIEeH
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Boznyx — cmech razos. Cocras Bo3ayxa. Kuciaopon — anemeHT u npocroe Bemectso. Haxoxaenue
KHCIIOpOJia B IpUpoJie, GU3MUECKUE U XUMHUYECKHe cBoMCTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucnopona. CrmocoObl TOMy4YeHHUsS KHCIOpoJa B JIA0OpAaTOPUU U TMPOMBIIIIEHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H — alIoTpoIiHas MOIU(UKAIHS KHCIOPO/Ia.

TennoBoi 3G HEeKT XUMUIECKON PEAKITUU, TEPMOXUMUYECKHE YPABHEHHS, K30~ H SHIOTEPMUUECKHE
peakuuu. TOMIMBO: yroyib U METaH. 3arps3HeHHEe BO3/yXa, yCUJIEHUE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocroe BemiecTBo. HaxoxkneHue Bojopoja B MpHUpoAe, (U3NYECKUE U
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOOBI momydeHus. KHcioTel U conu.

MossipHblii 00bEM ra30B. Pacy€rbl 1o XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBorcTBa BOJbL. Boaa kak pactBopurens. PactBopsl. HachlllieHHbIE U HEHACHIIICHHBIE
pactBoOpbl. PacTBOpUMOCTH BEMIECTB B BOAE. MaccoBas J0JIs BELIECTBA B pACTBOPE. XMMUYECKUE CBOMCTBA
BoAbl. OcHOBaHMsA. Ponb pacTBOpoB B NmpHpoae M B KU3HMU 4YeloBeka. KpyroBopoT BOAbI B IPHUPOJE.
3arpsizHeHue NpupoAHbIX BoJ. OXxpaHa M O4MCTKa MPUPOAHBIX BoA. Kiaccudukanus HeopraHUdecKux
coenmuaeHnii. Oxcunapl. Knaccudukanus oxcuaoB: coneoOpasyionue (OCHOBHBIC, KHUCIOTHBIC,



ampotepHsie) U HeconeoOpasyromue. HoMmeHnknarypa okcumoB. OU3NYECKHEe U XUMHUUYECKHE CBOMCTBA
okcu10B. [loryuenue okcuaos.

OcHoBanus. Knaccudukanusi ocHOBaHUH: MIENOYM W HEpACTBOPUMBIC ocHOBaHMSA. HoMmeHkiaTypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loiryueHrne 0OCHOBaHUM.

Kucnorsl. Knaccuduxanus xucinor. Homenkiarypa kucinot. @u3nuecKkue 1 XUMHUECKUE CBOWCTBA
kuciotT. Psan akruBHoctu MetasuioB H. H. bekerosa. [Tonyyenue kucnor.

Conu. Homenkiarypa coseil. duznueckue u XuMH4eckue cBoicTBa cojieid. [lomydyenue conen.

['eneTnueckas CBSA3b MEXKIy KIIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii Ixcnepumenm: KaueCTBEHHOE OIPEICIICHHE COJEpKaHUs KHUCIOpPOAAa B BO3JAYXE,
MoJIy4eHue, COOMpaHue, pacrio3HaBaHUe U U3yueHHe CBOWCTB KHUCIOPOAA, HAOIIOCHUE B3aUMOACHCTBUS
BELIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHUS U MPEKpAIECHUs ropeHus (I1oxkapa), 03HaKOMJIEHHE C
o0pa3maMu OKCHJIOB M OITCAHUE UX CBOMCTB, Oy4YeHHE, COOMpaHKe, paclio3HaBaHUE U U3YUEHHE CBOHCTB
BoJopoAa (ropeHue), B3auMmozeiicTBue Bojaopona ¢ okcuaoM meau (II) (Bo3MOXHO uCmosib30BaHUE
BUJICOMATEPHAIIOB), HaOII0IeHHe 00pa31I0B BEIIECTB KOJINYECTBOM | MOJIb, HCCIeI0BaHNE OCOOCHHOCTEM
pacTBOPEHMS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOMN
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIAMU (HATPHEM M KaJIbI[UEM)
(BO3MOXKHO HCIIOJIb30BAaHKHE BHIEOMATEPUAIOB), HCCIEAOBaHHE O00pa3llOB HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOEHNE M3MEHEHUSI OKPACKH WHAMKATOPOB B PACTBOPAaX KHUCJIOT M ILEIOYEH,
nu3ydyeHue B3aumozeiicteus okcunga menu (II) ¢ pacTBopom cepHON KHMCIOTBI, KMCIOT C METaJUIAMH,
peakuuii HelTpaau3auy, NoJIy4eHe HEpaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METaLIa JPYTUM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3aau 110 TeMe «BakHelne Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuoanyecknit 3axkoH u Ilepuogumyeckas cucrema xumuyeckux isjaemenros [ H.
Menpeaeesa. Crpoenne aToMoB. XuMu4yecKassi CBf3b. OKHCINTEJIbHO-BOCCTAHOBHUTEJIbHBIE
peaKuuu

IlepBble MOMBITKM KJIACCU(PUKAMKM XUMHYECKUX 3J1eMeHTOB. [loHsATHE O Trpynmax CXOAHbBIX
3JIEMEHTOB (IIEJIOYHBIE U IIEI0UHO3EMENbHBIE METAILIIbI, TaJ0OT€Hbl, HHEPTHBIE I'a3bl). DIEMEHTHI, KOTOPbIE
00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucrtema xumudeckux ’iieMeHToB [[. M. MeHnneneesa.
Koportkonepuoanast u auuHonepuoHas ¢popMel [lepruoandyeckoid CUCTEMbI XUMHUYECKUX 3JI€MEHTOB /1.
N. Menpeneesa. [lepuoas! u rpynmel. @u3nuecknil CMbICI MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOAA U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromubIx snuep. M3ortombl. OnexkTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX
obosouek aTromMoB mnepBbiX 20 xumuueckux sneMeHToB Ilepuonuueckoit cuctemsr J[. M. Menneneesa.
XapakTepucTuka XUMHYECKOTO JJIEMEHTa 1O ero mnojoxeHuto B Ilepmoamueckoit cucreme [I.
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHYECKHMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 TPYIIaM U IMEPUOJIaM.

3nauenue Ilepumoamueckoro 3akoHa u llepnonnyeckoil CHUCTEMBI XMMHYECKHX JJIEMEHTOB MJIs
pa3BuTUsA Hayku U npaktuku. [. . Menzaenees — yu€HbIN U TpaXkIaHNH.

Xumnueckasi cBsizb. KoBaneHTHast (MOJsIpHAs W HEMOJSPHAs) CBA3b. DJIEKTPOOTPULIATEITLHOCTh
XUMHUYECKUX 3JIeMEHTOB. MIOHHasl CBA3b.

Crenenb okucieHus. OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIponecchl okucineHus wu
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm: U3y4eHHE O0OpaslloB BELIECTB METAJIOB M  HEMETaUIOB,
B3aUMOJICMICTBME THUAPOKCHAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYel, IMPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIINX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIHMi (TrOpeHue, peakiuu
pa3IoKeHus, COEAMHEHNS).

Mesicnpeomemnvle cea3u

Peanuzanus MeXNpeaMETHBIX CBsI3€d IPU M3YyYEHUM XHMMUHU B § KJIAacCE€ OCYILIECTBIISIETCS 4epe3
HCIIOJB30BaHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk U HOH?ITI/II?I, ABJIAOIUXCA CUCTEMHBIMHA
JUISL OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIH (QakT, TUIIOTe3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KJaccupuKanus, NepUOAUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJIENb,
SIBJICHUE.

®usuka: Matepusi, aToM, 3JIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIMJ, U30TOIbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, JIEKTPUYECKUH 3apsjl, BEIIECTBO, TENO, O0BEM, arperarHoe COCTOSIHME BEIIEeCTBa, ras,
(bu3HUYecKre BETMYNHBI, SAMHHIIBI H3MEPEHHS, KOCMOC, TUIAHETHI, 3BE3161, COITHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, rumpochepa, MUHEpallbl, TOPHBIE MOPOJABI, IMOJE3HBIE HCKOIMAEMbIE,
TOILIUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMHU4YecKkasi peakius

[Iepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux 3vieMeHToB /[[. M. MeHnneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX DSJEMEHTOB TNEPBBIX TPEX
MEPUOJIOB, KalMsl, KajdblUid M HMX COCJUHEHUH B COOTBETCTBHM C TIOJIOKEHUEM DJJIEMEHTOB B
[lepuoanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUAbl XMMUYECKON CBSI3U. THIBI KPUCTAINIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMUECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Krnaccudukanus v HOMEHKIAaTypa HEOPTaHUYECKUX BEIIECTB. XMUMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIUXCS K PA3IMYHBIM KJIaCCaM HEOPTAaHUYECKUX COSTMHEHUH, TeHETHUECKask CBSI3b HEOPTaHUUECKHIX
BEILIECTB.

Knaccudukanuss XUMHUECKMX peEaKIMi 10 pPa3IMYHbBIM TpHU3HAaKaM (MO0 YHCIYy M COCTaBy
YYACTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HU3MEHEHHUIO CTENeHEH OKHUCIEHUS
XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYAaCTHUIO KaTalu3aropa). DK30- U DHIOTEPMUYECKHE
peaKkiu, TepPMOXUMHUYECKUE YPABHEHHUS.

[ToHsTHE O CKOPOCTH XUMUYECKOU peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHIX
peakuusx. [loHsAiTHE O TOMOreHHBIX M TeTeporeHHbIX peakuusix. [lonarue o karanuze. [lonsarue o
XUMUYECKOM paBHOBecHH. DaKTOPHI, BIMSIIONIME HAa CKOPOCTh XMMHYECKOW PEAKIMU M TOJOXKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENTbHO-BOCCTAHOBUTENBHBIE  PEAKIIHH, AIIEKTPOHHBIN Oayranc OKHCITUTEIHHO-
BOCCTaHOBHUTENbHOUM peakiuu. COCTaBICHHE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
MCIOJIb30BaHUEM METO/Ia dTIEKTPOHHOTO OanaHca.

Teopus 3EKTPOIUTHUECKON TUCCOLMAIMU. DIIEKTPOIUTHI U HEIIEKTPOJIUThI. KaTHOHbI, aHUOHBI.
MexaHu3M AUCCOLMALIMK BEUIECTB C PA3JIMYHBIMU BHJIAaMH XUMHUYECKOU CBsi3U. CTENeHb JAMCCOLMALINH.
CunbHbIC U clla0ble IIEKTPOIUTHIL.

Peakiiun wnoHHOTO OOMEHa. YCIOBHS TPOTEKAaHWs pEeaKIMii HOHHOrO OOMEHa, TIOJHBIE |
COKpaIllEHHbIE HWOHHBIE YypaBHEHMs peakuuil. CBOHCTBa KHCJIOT, OCHOBAaHUM U COJEd B CBETE
MIPEACTABICHUN 00 3JEKTPOJIMTUUECKOU nuccornuanuu. KadecTBeHHBbIE peakiuu Ha WOHBL. [loHATHE O
TUIPOJIA3E COJICH.



Xumuueckuii  IKcnepumenm. O3HAKOMJIICHME C MOJCISIMHU  KPHUCTAIUIMYECKUX  PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HEMETAIUIOB (TpaduTa U anMasa), CIOKHBIX BEIIeCTB (XJIopuaa
HATpHUsl), MCCIENAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakluu OT BO3AEHUCTBUS Pa3IUYHbIX
(bakTOpOB, MCCIEIOBAHUE AJIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IpOIECcCa JAUCCOLUAIMHI KHUCIIOT,
miesnoued M coned  (BO3MOXHO — MCIIOJIB30BAHME BHMJIEO MAaTEpUaloB), IIPOBEJEHUE  OIIBITOB,
WUTIOCTPUPYIOIINX NPU3HAKU MPOTEKAHUs peakuii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BBIICICHUE
raza, oOpa3oBaHHE€ BOJIbl), OIbBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peaklMH Pas3lIoKEHHUs, COCAMHEHHS), PAclO3HaBaHHE HEOPraHMYECKHX BEIIECTB C
[IOMOIIIBIO KAYECTBEHHBIX PEAKIMI HA MOHBI, PEILICHNE IKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtayuibl M MX coeJHHEHUSA

OOmast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC CTETECHU
okucneHusi. CTpoeHune u Gu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMHUUYECKHE CBOWCTBA Ha
npuMepe Xjopa (B3aUMOJEHCTBUE C MeTajlllaMH, HEMeTaJlJlaMH, LienodyaMu). XiopoBojgopoa. CosnsHast
KHCJIOTA, XMUMHMUYECKHE CBOWCTBA, IOJy4Yy€HUE, NpUMeHeHue. JlelicTBue Xjopa U XJOpOBOAOpOJA Ha
OpraHu3M uejoBeka. BaxkHelne XJI0puabl U UX HAX0XKICHUE B IPUPOJIE.

O6mas xapaktepucTtuka snneMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE
crenienn okucieHus. CtpoeHne M (hU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnotponHsle MOAH(UKAINY KUCIOPOIa U Cephl. XMMHYECKHE CBOMCTBA cepbl. CepoBOJOPOI, CTPOCHHE,
¢bu3nveckne U XuMHUECKne cBOMCTBAa. OKCHIBI cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas
KHCIOTa, (U3MYECKHEe M XHMHYECKHE CBOMCTBa (0OmIMe Kak TNpEeACTAaBUTENs Kiacca KHUCIOT |
cnenupuyeckne). XUMUYECKUE PEAKIUH, JISKAIIUEe B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a IOIyYeHHS
cepHOil kucnoThl. [Ipumenenune cepHoil kuciaoTel. CoaM CEpHOM KHUCIOTHI, KaU€CTBEHHAs peakLus Ha
cynbdar-uoH. HaxoxxaeHue cepbl 1 €€ coelMHEeHNH B IpUpoe. XUMHUECKOE 3arpsi3HEHUE OKPYKatoleH
Cpeabl COEAMHEHUS MM cepbl (KMCIOTHBIE JOXKIHU, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiast xapakTepucTuka 351eMeHToB VA-rpymnibl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE
CTETNIEHU OKHCIIEHUs. A30T, pacHpoCTpaHEHHWE B MpHupojae, (U3NYECKMe M XMMHUYECKHE CBOWCTBA.
Kpyrosopor a3zora B mpuponae. AMMHUAK, €ro (QU3MYECKHE UM XHUMUYECKHE CBOICTBa, MOJy4YE€HUE U
npuMmeHeHue. CoiaM aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakius Ha MOHbI aMMOHHUA. A30THasl KUCJIOTa, €€ MoJiyueHue, pU3NYecKue U XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENsl Kilacca KUCIOT U cneuuduyeckue). Mcnoiab3oBaHue HUTPATOB M COJEH
aMMOHMSI B KauyeCcTBE MHHEPAJIbHBIX YHA0OpeHuil. XuMHUYecKoe 3arps3HEHHE OKpYKaIoled Cpeabl
COEMHEHUSIMH a30Ta (KHCIOTHBIE JIOKIH, 3arps3HEHHE BO3/yXa, MOYBBI M BOA0EMOB). Docdop,
aJIoTponHble Monudpukanuu docdopa, ¢puszndeckue U xumudeckue cporctBa. Oxcua docdopa (V) u
dbochopnas kucnota, GpuznUeckre W XMMHUUYECKHE CBOWMCTBa, mojydeHue. Vcmoms3oBanue ¢ocdatoB B
KauecTBE MUHEPAIbHBIX YI00pEHUH.

OO6mras xapakTepucTtrka 31eMeHTOB [V A-rpymmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEepPHBIC
CTETeHH OKHUCIIEHUsS. YTIIepoJ, ajNIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPaHEHHE B MPUPOE, GU3NIECKUe
U XUMHYeckue cBoiictBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKCHIbl yriepoia, HX
¢usnyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KMBBIC OPraHU3MBbI, MOJYYEHHWE U TPUMEHEHHE.
DKosornyeckue mnpoodsiemMsl, CBs3aHHbIE ¢ okcuaoM yriaepona (IV), rumoresa rino6aabHOrO MOTEIUICHUS
KJIUMara, NapHUKOBBIN 3 (dekT. YTosbHas KUCIO0Ta U €€ COMH, UX (PU3NYecKre U XUMHUYECKUE CBOMCTBA,
noyiyueHue u npumeHenue. KauectBenHas peakuus Ha kapOoHaT-uOHBL Vcronb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEIHCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHUSIX yriaepoaa (MeTaH, 3TaH,
STWJIEH, aleTHJIEH, 3TaHOJ], TJIMIEpPUH, YKCycHas KucioTa). [IpupoaHble MCTOYHHKH YriIeBOJOPOIOB



(yromb, mnpupomHbId Ta3, He(Th), MPOAYKTH HUX TmepepadoTku (OEH3WH), WX PpOJb B OBITY H
IPOMBIIIICHHOCTH. [ToHATHE 0 OMOIOrHYeCKH BaKHBIX BEIIECTBAX: KHUPaAX, OETIKaX, YIIIEBOAAX — M UX POJIU
B )KM3HU 4eJoBeKa. MarepualbHOE €JUHCTBO OPraHMUECKUX U HEOPraHMYECKUX COCUHEHUM.

Kpemuuii, ero ¢usuueckue U XUMHUYECKHUE CBOMCTBA, mosyueHue u npumeHeHue. CoenuHEeHUs
KpemHuA B ipupoze. O6mue npeacrasinenus o6 okcuae kpemuus (IV) u kpemauneBoit kuciaore. CHIMKATHI,
UX HCIHOJb30BaHUE B OBbITY, B NPOMBILIUIEHHOCTH. BaxkHellne cTpoUTEIbHbIE MaTepUaibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOoH, jkene300eToH. IIpoGiiembl 6€30MacHOrO HCHOJIb30BaHUS CTPOUTEIBHBIX
MaTEPHAJIOB B IIOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm: U3ydeHue oOpa3llOB HEOPIaHMYECKUX BEIIECTB, CBOWCTB COJSTHOU
KHUCJIOTBI, TPOBEJIEHHE KAuyeCTBEHHBIX pEAKUWH Ha XJIOPUA-HOHBl U HaONIOJEHHE TNPU3HAKOB HX
MPOTEKaHMs, OIBITHI, OTpAXKAIONMe (PU3NIECKUE U XUMHUYECKHNE CBOWCTBA TaJOT€HOB M MX COCAMHEHUN
(BO3MOYHO HCIIOJIB30BAHUE BUICOMATEPHUATIOB), 03HAKOMJICHHE C O0pa3laMH XJIOPUAOB (TaJIOTCHUIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHUE BUJEOMATEPHUAIIOB),
HaOroZieHne Ipolecca OO0yrJMBaHMs caxapa Moj JACWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTHI,
U3yuyeHHe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI, IPOBEJCHUE KaYeCTBEHHON peakliuy Ha
Cynb(aT-uoH U HaOJII0IeHHUE NTPU3HaKa e€ IPOTEeKaHUs1, 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOWCTBAMHU a30Ta,
¢dochopa m ux coequHeHUM (BO3MOXKHO MCIIOJB30BaHME BHUJEOMATEpUANIOB), 00pa3laMu a30THBIX MU
dochopHbIX ynoOpeHwuii, MoiydyeHHe, cOOMpaHHE, paclo3HABaHHE M W3yYCHHE CBOWCTB aMMHaKa,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMH Ha MOH aMMOHHUS W (ochaT-mOH MW H3Y4YEeHHE MPHU3HAKOB HX
[IPOTEKAHUs, B3aUMOJAECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeEAbl0 (BO3MOYKHO
WCTIOJIb30BAaHNE BHUICOMATEPUAIIOB), W3YUYEHUE MOJETCH KPUCTAJUIMYECKHX PEHIETOK aiMasa, rpadmwra,
¢ymiepeHa, 03HaKOMJIEHHE € IPOIIECCOM aJICOPOLIMU PAaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YITIEM U
YCTPOHCTBOM MpPOTHBOra3a, MojiyueHue, coOupaHue, pacrio3HaBaHWE U U3yuyeHHE CBOMCTB YIJIEKHCIOIO
rasa, MpoBeJCHUE KAaUeCTBEHHBIX peaKkIMii Ha KapOOHAT W CWJIMKAT-UOHBl U M3yU€HHE NMPU3HAKOB MX
IIPOTEKAHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKaTHOM  NPOMBIIUIEHHOCTH,  PELICHHE
9KCIIEPUMEHTAJIBHBIX 3aJa4 110 TeMe «BaykHele HeMeTallIbl U UX COSAMHEHU.

Metanbl M UX COeIMHEHUS

OO0mias XxapakTepUCTUKa XMMHMUYECKHUX 3JEMEHTOB — METAJJIOB HAa OCHOBAaHUM HUX IOJIOXKEHUS B
[Tepuonnueckoii cucreme xumuueckux anemeHToB J[. M. MenneneeBa u ctpoenus atromoB. CTpoeHue
MeTaIoB. Metayuinueckas CBsi3b U METAININYEcKasi KpUcTajsindeckas peléTka. JJIeKTPOXUMUYECKUH psijl
HanpspDKeHUi MeTayuioB. Ou3nueckue U XUMMHYECKUe CBoWcTBa MeTaioB. OOmMe crnocoObl MOoTydeHust
MeTauioB. [ToHATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI X OT KOppo3uu. CIijiaBsl (CTalb,
YYT'YH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenouynsle MeTauibl: mNosiokeHHe B Ileproguueckoll cucTeMe XUMHYECKMX DJIEMEHTOB [l
W. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0XAeHHE B ipupojie. Puznueckre 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIbI U THAPOKCHUIbI HATPUS U Kanus. [IpruMeHeHune menoYHbIX METaIoB U
UX COCIMHEHHM.

[IlenoyHO3eMeENbHBIE META/UIBl MarHWMii M KaJbLMW: MojokeHne B Ilepumonnueckoi cucreme
XUMHUYecKHX 21eMeHToB 1. M. MenneneeBa, cTpoeHrnEe UX aTOMOB, HaX0XA€HHUE B ipupojie. Pusndeckue
1 XMMHUYECKHE CBOMCTBA MarHus U Kajiblus. BaxHelne coelnHeHns Kalblus (OKCU, THIAPOKCH, COJIN).
JXKeEcTkocTh BOABI M C1IOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuognueckoit cucteme xumudeckux anemeHtoB J[. . Menneneesa,
CTPOEHHUE aTOMa, Hax0XkAeHue B pupoje. Puznyeckrue 1 XMMUYECKHE CBONCTBA alIFOMUHUS. AM(OTEpHBIE
CBOMCTBA OKCHJA U TUAPOKCUAA aTFOMUHUS.



Kenezo: nonoxenue B llepmoamyeckoin cucreme xumuyeckux snemeHToB J[. M. MeHnneneena,
CTpPOEHHME aToMma, Haxo)kJaeHue B npupoje. dusnueckue M XUMHUECKHE CBOMCTBa jxene3a. OKcuiwl,
ruapokcuabl U conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa 1 MOJTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O0pasllaMl METaUIOB M CIUIAaBOB, MX (U3UUYECKUMHU CBOMCTBAMH, H3ydeHHUE
pE3yNIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCUAA KalbLMS M HATPUS C BOAOW (BO3MOKHO HCIOJb30BAaHUE BUICOMATEPHUAIIOB),
HCCIIeIOBaHNE CBOMCTB JKECTKOW BOJBI, IIpollecca TOpPEHHUs Kele3a B KHUCIoponae (BO3MOXKHO
UCIOJIb30BaHNE BUJCOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus,
KaJIbLIMs, alFOMUHMS, IMHKa, xkene3a (1) u xxenesa (II), menu (I1), HabnroaeHue U onucaHue MpoLEcCoB
OKpAaIlIMBaHUS UIAMEHH HOHAMHU HATPUsl, KK U KaJIbIHs (BO3MOXKHO HCIIOIb30BAHNE BUACOMATEPHATIOB),
UCClieIoBaHNEe aM(OTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHHHS ¥ THIPOKCHAA IMHKA, pELICHHE
HKCIEPUMEHTAIBHBIX 3334 10 TeMe «BaxHelIe MeTauibl U X COSAMHEHUS.

XMMHUS U OKpYKAKOLIas cpeaa

BemecTBa 1 MaTtepualibl B TOBCEITHEBHOM JKU3HH yesoBeka. be3onacHoe UCmnonb30BaHUe BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas moMoIb NPy XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKPYKaIoIel cpe/pl (TpeiebHast T0MyCcTUMas KOHIICHTPAIUS BEIIECTB,
nanee — [1JIK). TormmuBo (HeTh, yroib 1 MeTaH). 3arps3HEHUE BO3IyXa, CIIOCOOBI €r0 IPEIOTBPAIICHHS .
KpyroBopot BojibI B ipupoie. 3arps3HeHne NpupoIHbix Boa. OXpaHa u 0YMCTKAa NPUPOAHBIX BoJ. Poib
XMMHUU B PEIICHUH SKOJIOTUIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm: W3ydeHHE O0Opa3OB MaTepUaoB (CTEKIO, CIUIaBBI METAJJIOB,
MOJIMMEPHBIE MAaTEPUAIIbI).

Mesicnpeomemmoie céasu

Peanuzanus MEXIpeIMETHBIX CBSI3e€H NpU U3YyYECHHM XMMHUU B 9 Kilacce OCYIIECTBISIETCS yepes
HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M MOHSATHH, SBISIOIIMXCS CUCTEMHBIMU
JUIs1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO011ue ecTeCTBEHHO-HAyYHbIE MMOHATHUS: HAyYHBIH QakT, TUIIOTe3a, 3aKOH, TEOPHS, aHAJIU3, CUHTE3,
KJIacCUpUKaLKs, NEPUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJIENb,
SIBIICHHE, TTAPHUKOBBIH d((EKT, TEXHOIOTHUS, MaTEPUAIIBI.

®dwusnKa: Marepus, aToM, JIEKTPOH, TIPOTOH, HEHTPOH, MOH, HYKJIH/, H30TOIIbI, PaJIi0aKTHBHOCTS,
MOJIEKYJIa, JJIEKTPUUYECKUI 3apsia, MPOBOJHHMKH, TOJIYHPOBOJHHUKH, JUIIEKTPUKH, (HOTODIEMEHT,
BEIIECTBO, Telo, OO0BEM, arperaTHoOe COCTOSHHME BEIeCTBa, Ta3, pPacTBOP, PacTBOPUMOCTb,
KpUCTaJUIMYeCcKass pPelETKa, CIUIaBbl, (U3UUECKUE BEIUYMHBI, €IUHHIIBI HM3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, IIIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus:  ¢otocunTe3, gbixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpAJbHbIE YIOOpEHHUS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadus: armocdepa, rugpochepa, MUHEpallbl, TOPHBIE MOPOJABI, IMOJE3HbIE HCKOIMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHUSA (BA30BBII YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs IOCTUTAIOTCS B
XxoJle OO0y4eHHs XMUMHHM B €IMHCTBE Y4eOHOIl M BOCHHUTATEIbHOW JAEATEIHHOCTH B COOTBETCTBUHU C
TPaJAULIMOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMU U  JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU,
MPUHATHIMU B O0LIIECTBE MPaBUIaMH M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT MpOIleccaM CaMOTO3HAHMS,
CaMOpPa3BUTHUS U COLUATM3AIUU 00yJarOIIIXCS.

JIM9HOCTHBIE PE3YyJIbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOM
MMO3UTUBHBIX IICHHOCTHBIX OPUCHTAINN U PACIIUPEHHUE OIBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
JaCTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHONICHHUS K OTEUYEeCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIEIUIO, TOHUMAHUS 3HAUYEHUSI XMMHUYECKON HayKH B JKM3HH COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH
BIIQ/IETh IOCTOBEPHON HH(OpMaLIMel 0 IEPEOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOU U OTEUECTBEHHOM
XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBa;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MIPEJICTABJICHHSI O COLMAIBHBIX HOPMaxX M MPAaBWIAX MEKIUYHOCTHBIX OTHOIICHHUN B KOJUICKTHBE,
KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIIECTBEHHO TOJIC3HOH, YIeOHOMCCIIEI0BATEIHCKOM, TBOPUECKOM
W JIpyrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM MJeSTeNbHOCTH MpH
BBITIOTHEHUH Y4€OHBIX, MO3HABATENbHBIX 3aJ1a4, BBIMOJIHEHUN XMUMHUYECKUX JKCIIEPUMEHTOB, CO3IaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIIOHMMAHHMIO U B3aMMOIIOMOIIM B MPOIECCE ITON ydeOHOU
NeSITEeIbHOCTH, TOTOBHOCTH OLIEHHWBAaTh CBOE TOBENCHHWE U TOCTYNKH CBOUX TOBAPHUIIEH C TMO3UIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIECTBUIN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BENIECTBE M XUMHYECKOW pPEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABJISIONINE OCHOBY JIJISl IIOHUMAHUS CYIIHOCTH HAYYHOM
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIBI, B3aMMOCBS3SIX
YeloBeKa ¢ MPUPOTHON CPEloi, O pOJIM XUMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTE;

M03HABATEIbHBIE MOTUBBI, HAMPABICHHBIC HA TTOMyYE€HUE HOBBIX 3HAHUH MO XUMHUH, HEOOXOMMbIE
Ui OOBSICHEHHSI HAONIOJaeMbIX TMPOIECCOB W SBICHUM, TO3HABATENbHOW, HMH(DOPMAIMOHHOW W
YUTATEIBCKON KYyIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTAMU,
CIPABOYHOM JIMTEPATYPOU, TOCTYITHBIMH TEXHHYESCKUMHU CPEICTBAMHU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYy4YeHHWIO ¥ TIO3HAHWIO, JII0OO3HATEIHHOCTh, TOTOBHOCTH U CIOCOOHOCTh K
caM000pa30BaHUIO, TIPOCKTHOM W MCCIIENOBATEILCKONW JESITENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS O0yUYCHUS B TaIbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JXU3HHW, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUNA M HEMPUSITHE BPEIHBIX MPUBBIYCK (yIMOTpeOICHHUS
QJIKOTOJIs1, HAPKOTHKOB, KYPEHHUS ), HEOOXOAMMOCTH COOIIOICHHS MTPaBUII OE30IMACHOCTH ITPH 00paIleHUH C
XUMHUYECKUMHU BELIECTBAMH B ObITY U peanbHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY M3YUYEHUIO ITpodeccuil U Tpyaa pa3aIndyHOro pojia, YBaKEHHUE K TPYAY U
pe3ylbTaTaM TPYIOBOM NEATENIBHOCTH, B TOM UYHCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWUH IO



XMMHHU, OCO3HaHHBI BbIOOP MHAMBHMIYalbHOH TpPAaeKTOPUHM MPOAOIDKEHHUS O0pa3oBaHUA C Y4ETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, YCTIeITHOM
npoeCCUOHATLHON JIeATEIFHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH /allTHPOBATHCS B
npodeccHoHaIbHOM cpene;

6) 9K0JIOrNYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH 11eJ1ec000pa3HOe OTHOLIEHHE K IPUPOE KaK UCTOUYHHUKY )KM3HH Ha 3eMile, OCHOBE €&
CYLIECTBOBAHMS, ITOHMMaHHE LIEHHOCTH 3JI0pOBOrO M 0Oe30macHoro oopasa >XHM3HHM, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3UYECKOMY M ICHUXHYECKOMY 3[J0POBbIO, OCO3HAaHHE LIEHHOCTH
coOJIIO/ICHHsT TpaBUJl 0€30IaCHOTO IOBEACHMsI IpU paboTe C BEIIEeCTBAMM, a TAKXKE B CUTYaLMsX,
YIPOXKAIOMIUX 30POBBIO U XKU3HU JIIOJIEH;

CMOCOOHOCTH TPHUMEHATh 3HAHMS, IMOJydaeMble MPH M3YYEHUH XUMHUH, U1 PEUIeHHs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CPENOH, Ul NOBBILICHHUS YPOBHS JKOJIOTMYECKON KYJIBTYpHI,
0CO3HaHUs TI100aIbHOI0 XapaKTepa 3KOJOTHYECKUX IIPOOJIEM U IyTel UX PEIIeHUs IIOCPEICTBOM METO/10B
XUMHMH, O3KOJOTMYECKOrO0  MBIUUIEHUS, YMEHMS PYKOBOJICTBOBAaTbCS WM B  IIO3HABaTEIIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B COCTaBeC MeTaHpe[[MeTHBIX pCSYJII)TaTOB BBIACISKOT 3HAYNMBIC JI51 q)OpMI/IpOBaHI/IFI MI/IpOB033peHI/I$I
OOIICHAYYHBIC TIOHITHS (3aKOH, TEOPHs, MPUHITUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U
JpyToe.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIOT HA OCHOBE
3HAHUW U3 ITHX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O IEJIOCTHOM HAaydyHOW KapTUHE MHpa, U
yHHUBEpCalbHbIe y4eOHbIe NeHCTBUs (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC, PETYISITUBHBIE), KOTOpHIE
obOecnieunBalOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITENIbHOMY IUIAHUPOBAHHMIO U OCYIIECTBICHUIO
y4eOHO IesTeTbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE Y4eOHbIe NeiCTBUS

ba3oBble Jornyeckue aeMcTBUSA:

YMGHI/H[ HUCIIOJIB30BaATh HpI/IéMI)I JJIOTUYCCKOT'O MBIIIIJICHUS HpI/I OCBOCHUHN 3HaHI/II\/'IZ paCKpI)IBaTI) CMBICJT
XUMHUYCCKUX HOHSITI/II\/'I (BI)IZIGJ'ISITI) nux xapaKTepHme HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aMOCBS3b C I[pyFI/IMI/I
HOH?ITI/ISIMI/I), HUCIIOJIB30BATh IMOHATHUA I O6’I)$ICHGHI/I${ OTOCIIBHBIX (baKTOB u HBHGHI/II\/'I, BI)I6I/IpaTB
OCHOBaHUSI M KPHUTEPUH JUId KiIacCU(PHUKAIMM XHUMHUYECKUX BEUIECTB W XUMHUYECKUX PpPEaKIIUid,
yCTaHABIUBATh MPUYMHHO-CICICTBEHHBIC CBS3M MEXIY OOBEKTaMH HW3YYCHHS, CTPOUTH JOTUYECKHE
paccyxaenus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH), IeaTh BHIBOJIBI M 3aKITIOYCHHUS,

yMEHHE TMPUMEHSITh B TpoOIlecce IMMO3HAHUS TOHATUA (TPEeIMETHBIE U METalpeAMETHEIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yEMbI€ B XUMHUHU, TPEOOPA30BHIBATh IIMPOKO MPUMEHSIEMbIE
B XMMUU MOJICJIbHBIC TIPEJICTABICHHS — XUMUUYECKHUI 3HAK (CHMBOJI DJIEMEHTA), XUMU4ecKas popmyna u
ypaBHEHHWE XUMHYECKOM pPEAKIMW — TPHU PEIICHWU Y4EOHO-TIO3HABATENBHBIX 3aJad, ¢ Y4ETOM ITHUX
MOIOCJIBHBIX HpeﬂCTaBHeHI/Iﬁ BBIIBJIIATE H XapaKTepI/ISOBaTB CymeCTBeHHBIe HpI/ISHaKI/I I/I3y‘-IaeMI)IX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIHi, BBIBISTH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U MIPOTUBOPEUHS B U3yUaEMbIX MPOLIECCAX U SABIEHUAX.

ba3oBble nccienoBarelbCcKue AeiiCTBHS.

yMeHI/Ie HCIIOJIB30BAaTh IMOCTABJICHHBIC BOHpOCBI B KAa4ECTBC I/IHCprMeHTa IIO3HAaHHUA, a TAKXKC B
KadeCcTBE OCHOBBI JIsl JOPMUPOBAHUS THIIOTE3BI TIO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHne OmbITa 1O TUIAHWUPOBAHUIO, OPraHU3allMd ¥  TPOBEICHUIO YUYCHHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOJI0JaTh 3a XOJOM TIPOIlecca, CaMOCTOSTEIBHO IPOTHO3HWPOBATH €ro



pe3ynbTat, GopMynupoBaTh 0000IEHNUS U BBIBOBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEI0BAaHUS,
COCTaBIISATh OTYET O MPOJIEITAHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH UHPOPMAIUIO PA3INIHBIX BUIOB U (HOpM
MPEJCTABICHUS, TTOIY4aeMyIl0 U3 Pa3HBIX HCTOYHHMKOB (HAyYHO-TIOMYJISpHAS JIUTEPATypa XMMUYECKOTO
coJiepKaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHETa), KPUTUYECKU OLICHUBATh NMPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

yYMEHHE TMPUMEHSTh pPa3IMYHble METOJbl M 3ampochl MPU TOUCKE U OoTOOpe HHpOpManuu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUIS BBIIOJHEHUS Y4YeOHBIX M TIO3HABATENIbHBIX 3a]a4
ONpeAeNEéHHOr0 THUIA, MPUOOPETEHHE OmbITa B OO0JIACTH  HCIONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTH, OBJAJICHUE KYJIbTYPOH aKTHBHOTO WCIIOJIb30BAHUS Pa3IIUIHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (popMy mpencraBieHus uHGopManuu u
WJLTIOCTPUPOBATH PelIaeMble 33]ja4i HECIOKHBIMH CXeMaMHU, JHarpaMMaMHu, ApPYyruMu GopMamMu rpapuKu
Y UX KOMOMHAIUSIMH;

YMEHHE HUCII0JIb30BaTh U aHATTM3UPOBATh B MpoIlecce YUeOHOM U UCCIeA0BATEIbCKON NeATeIbHOCTH
nH(OPMALIMI0O O BIUSHUM MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SMiCTBA W TPAHCIOPTAa HAa COCTOSIHHE
OKpY>Karolel TpUPOIHOM Cpebl.

KoMMyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBHUS:

YMEHHS 33/1aBaTh BOIIPOCHI (B XOJIe nuaiora u (WIn) JUCKYCCHH) 110 CYIIECTBY 00CYKIaeMOU TEMBI,
(bopMyIHpPOBATH CBOU MPEATIOKEHHSI OTHOCUTEIHHO BBHITIOJTHEHHUS TPEATIOKEHHOH 3a/1a4H;

YMEHHUSI TPEACTaBIATH MOJYYCHHBIC PE3Y/IbTaThl IMO3HABATEIBHOW ESATEIBHOCTH B YCTHBIX WU
MMCBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIMI0 PE3yIbTAaTOB BBIMOJHEHUS XUMHYECKOTO HJKCIIEPHUMEHTa
(;mTaGopaTopHOTro OMbITa, Ta00paTOPHOU PabOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, YI1€OHOTO MPOEKTA);

YMEHHUS Y4eOHOro COTpPYJHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOM I103HABaTEIbHOM U
HCCIIEIOBATENbCKON AESITENFHOCTH TMPHU PEUICHHH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE y4éra OOIIuX
MHTEPECOB U COTJIacOBaHMS MO3UIUi (0OCYXKIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOp/MHAIMSI COBMECTHBIX JIEHCTBHM, OINpe/IeleHne KPUTEPHEB IO OIICHKE KauecTBa BBITOJHEHHOMN
paboThI U ApyTHE).

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSATENIbHO ONPENENATh LEIH JeATENbHOCTH, IJIAHUPOBATh, OCYILIECTBIISTD,
KOHTPOJIHMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO IESATENBHOCTH, BBIOMpATh Hambojee
s dekTHBHBIE CIOCOOBI pENIeHNs yUYeOHBIX M MO3HABATENBHBIX 33714, CAMOCTOSITENIbHO COCTABIIATh WIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM JCHCTBHI MPU BHITIOJHEHUH 3aJaHUN C YIETOM MOIYYCHUS
HOBBIX 3HAHHH 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIIUIX, OLIEHUBATH COOTBETCTBHE MOTYYEHHOTO
pe3ynbTaTa 3asBJIEHHOM 1NN, YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATH KOHTEKCTHI, IpEJjiaracMbie B
YCIIOBUHA 3alaHui

NPEIMETHBIE PE3YJIBTAT

B coctaBe mpenIMeTHBIX pe3ylIbTaTOB MO0 OCBOGHUIO 00SI3aTENILHOTO COJEPKAHUS, YCTAHOBICHHOTO
JTaHHOU (eaepanbHON paboueil mporpaMMoi, BBIICISIOT: OCBOCHHBIE O0YYAIOIIMMHICS HAayYHbIE 3HAHMUS,
YMEHHUSI M CTIOCOOBI IEHCTBUH, crienuduueckue s MpeMeTHON 001acTu «XUMUS», BUABI ACSITETbHOCTH
M0 TIOJYYCHHIO HOBOTO 3HAHMS, €0 WHTEPIpETaIuy, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3ITUYHBIX
Y4eOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOyuenus B 8 kjacce nmpeaMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JOHKHBI OTpPakaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIHUXCS YMEHUM:



PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKHUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT, IIPOCTOE
BELIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAA
aTOMHasi M MOJEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0Jis
XUMHUYECKOTO DJJI€MEHTa B COCJAMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTAa, OCHOBAHHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTEIICHb OKUCIICHHS, XUMUYECKas PEaKIvsl, KIIacCU(UKAIIHS PEAKITHIA: PeaKIHH
COEIMHEHUS, PEaKIIMK Pa3IOKEHUs, PEaKIMi 3aMEIICHUs, peaklui 0OMEeHa, 3K30- U SHJIOTEPMHUYECKHE
peaxuuu, TersioBoi 3pPexT peakuuu, siAPo aToMa, SJIEKTPOHHBIH 0l aToMa, aTOMHasi OpOUTalb, pagnuyc
aToMa, XUMUYECKasi CBS3b, MOJIAPHAS M HEIMOJIIpHAs KOBAJIEHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KaTHOH,
aHMOH, PacTBOP, MaccoBast 10Jis BeulecTBa (IIPOLIEHTHAs KOHIICHTPAIs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUHN U IPUMEHSATH 3TH OHSITHS [IPU ONTUCAHUU
BEILECTB U UX IIPEBPALLECHUN;

HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJISi COCTABIICHUST (DOPMYIT BEIIECTB M YPABHCHHH XUMHUYCCKUX
peaKuuii;

OTIPE/ICTISATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb OKHCICHUS SJIEMEHTOB
B OMHApHBIX COCJAMHEHUSAX, MPUHAMICIKHOCTh BEHIECTB K ONpEAeNEHHOMY KIAcCy COEIWHEHUH IO
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSAX;
packpbiBaTh cMbicn [lepumomuueckoro 3akona J[. M. MennaeneeBa: AeMOHCTPUPOBATh MOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX 3JIEMEHTOB OT MX MOJIOKEHHS B llepmoamueckoi
CUCTEME, 3aKOHOB COXpPAHEHUSI MACChl BEILLECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO yYEHUS,
3aKkoHa ABOTajapo;

OIHMCHIBATh U XapaKTepu30BaTh TabaMuHyo Gopmy [leproandeckoil CUCTEMBI XUMHUYECKHX JJIEMEHTOB:
pasnuyath MOHITHS «TJaBHas moiarpynmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpymma)y, mansie u
00JbIIIKEe TIEPUOIBI, COOTHOCUTH 0003HAYECHHUS, KOTOpbIe UMeroTcsl B Tabnuie «llepuonnyeckas cucrema
xumuyeckux snemeHToB J[. M. MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsl sijapa, oOIllee YMCIO DJIEKTPOHOB U pacHpelelieHHe UX II0
ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUITUPOBATH XUMUUYECKHE PJIEMEHTHI, HEOPTAaHUUECKHUE BEIIECTBA, XUMUUECKHE PEAKITNH (10 YUCTY
U COCTaBY YYacTBYIOIUX B pEaKLUU BELIECTB, MO TEIJIOBOMY 3P (DEKTy);

XapaKTEePU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPIKIAs
OMHMCaHUe MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHU COOTBETCTBYIONIUX XUMHUYECKUX PEAKIIHIA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX KAue€CTBEHHOIO COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKHUX MTPEBPAILICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MACChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO
JJeMeHTa 1o (GopMyJie COCTUHEHUS, MACCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO
YpaBHEHUIO XUMHYECKOU PEaKIIHH;

MPUMEHATh OCHOBHBIC OTIEPAIMH MBICIUTEILHON JCATEIHPHOCTH — aHAlU3 W CHHTE3, CpPaBHEHHE,
00001IeHEe, CUCTeMaTHU3aIMI0, KIACCU(DUKAIINIO, BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3y4YeHUsT CBOWCTB BEIIECTB M XHUMHUYECKHUX PEAKIWN, €CTeCTBEHHO-HAYYHBIE METOJIbI TO3HAHMS —
HaOI0IeHne, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHBIN U MBICIICHHBIH );

CJIeJIOBAaTh MpaBWJIaM MOJIb30BAHUS XHUMHUYECKOH MOCYn0il U 1a00paTOpHBEIM 00OpPYIOBaHHEM, a TaKXKe
MpaBWJIaM OOpaIeHHsI C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMU IO BHITIOJTHEHHUIO TaOOPAaTOPHBIX
XMMHAYECKHX ONBITOB IO TMOJIYYCHHIO U COOMPaHMIO Ta3000pa3HbIX BelIECTB (BOAOPOAA M KHCIOPOAa),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEEIEHHON MacCOBOM J0Jei pacCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MIPOBOAUTH XUMHYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIENIOUEH U KUCIIOT C MOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIIOPAHX U IPYTHE).



K xonmy oOydeHus B 9 kjacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPakaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHI:
PAacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMMOHATHUM: XMUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKyJa, WOH,
KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CII0KHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb
OKHUCJICHHUS, XUMHYECKasl PeaKilus, XUMHUYECKasi CBs3b, TEIJIOBOM A((EKT peakiuu, MOJb, MOJSPHBIN
00BEM, pacTBOp, AIEKTPOJUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHYECKAs] TUCCOLHUAIUS, PEAKIIUd MOHHOTO
oOMeHa, KaTalnu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHMble U HEOOpAaTUMBbIE PEaKIH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, AJNTOTPOIIHUS,
aM(pOTEepHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAS, MOHHAS, METAJUIMUECKAs ), KPUCTATNIECKAs PEIIETKA,
KOPPO3USl METAILJIOB, CIIABBI, CKOPOCTh XMMUUYECKOM PEaKlUu, MPEeIbHO JOMYCTUMAash KOHIICHTPALUS
ITJIK Bemectna;
WJUTFOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUHN U IPUMEHSTh 3TH TOHATUS IIPY ONTMCAHUU
BEILECTB U UX IPEBPALLECHUI;
UCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJISl COCTaBIEHUSI (DOPMYI BEIIECTB U YPABHEHMH XMUMHUYECKUX
peaKIuii;
OMPEIEATh BAJIGHTHOCTh W CTENEHb OKHCJICHHMS XMMHYECKHUX JJIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO
cocTaBa, MPHHAUICKHOCTh BEIIECTB K ONPEICICHHOMY KJIacCy COCIUHEHWH 1o (opMmyrnaM, BHI
XUMHUYECKOH CBsI3M (KOBAJICHTHASI, HIOHHAS, METAJNTINYECKAsI) B HEOPTaHUUECKUX COCTMHEHUSX, 3aps]l HOHA
10 XUMHUYECKON (popmysie, XxapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHWYECKUX COCAUHEHUH, THUII
KPUCTAJUITMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbich [lepuoauyeckoro 3akona J[. M. MenaeneeBa u J€MOHCTPUPOBATh €r0 MOHUMAHHUE:
OIMMCHIBATh U XapaKkTepu3oBaTh TabaumuHyro (Gopmy [leprogndeckoit CUCTEMBI XUMHUYECKHX SJIEMEHTOB:
pasnuyaTth MOHITHS «TJaBHas moiarpynmna (A-rpynmna)» u «nobounas nmoarpymnmna (b-rpymma)y, mMansie u
0oJbIIME TEPUOMABI, COOTHOCHTH 0003HAYEeHMs, KOTOpPblE HUMEIOTCS B MEPUOIUYECKON Tabmuie, c
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB | 3apsif szpa, ooiee
YHUCJIO JIEKTPOHOB U PACIPEIeNIEHNEe UX 0 SJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIIME 3aKOHOMEPHOCTH B
W3MEHEHUHN CBOMCTB JIEMEHTOB M UX COCIWHEHUHN B Mpejerax MajblX MEPUOIOB U TJIABHBIX MOJATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;
KJIACCU(PUIIUPOBATH XUMUYECKUE IJIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XMMHUECKUE PeaKInu (TI0 YUCTY
M COCTaBy YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEMIOBOMY 3(PQEKTy, MO H3MEHEHHIO CTeleHeu
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOMIME M CHENU(PUISCKUE XUMUYECKHE CBONCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, TIOJITBEPXKAasi ONMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIINI;
COCTABJISITh YPABHEHUS JJICKTPOJIUTHUYCCKON THUCCOIMAIIMN KHCIOT, IIENIOYe W CoJieH, TMOJHBIE |
COKpalI€HHBIC YpaBHEHUS pEaKIMi HWOHHOTO OOMEHa, YpPaBHEHMsI PEAKIUN, MOATBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYHUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN IOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHCa ITUX PeaKIInii;
MPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTU MPOTEKaHUS
XUMHUYECKHUX MPEBPALLECHHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYMCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYFO MACChI BEIIECTB, MACCOBYIO JOJIF0 XUMUYECKOTO
JJIeMeHTa Mo (QopMyJie COeTUHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACcTBOPE, NMPOBOIUTH PACUETHI IO
YPaBHEHUIO XUMHYECKON pEaKIVH;



co0ioAaTh MpaBuja MOJb30BAHUS XMMHUYECKOH MOCyNoM M 1abopaTOpHBIM OOOPYJOBaHHEM, a TaKKe
npaBujIa oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMU IO BBIMOJIHEHUIO JTA00OPATOPHBIX
XUMHAYECKHX ONBITOB MO TOJYYEHHUIO M COOMPAHHUIO ra3000pa3HBIX BEUIECTB (aMMHAaKa U YIIIEKUCIIOTO
rasa);

IIPOBOAUTH PEAKLUH, IOATBEP)KIAIOLIUE KAaueCTBEHHBIM COCTAaB pa3jMUYHBbIX BEIIECTB: PaclO3HABAThH
OIIBITHBIM IIYTEM XJIOPU-, OpOMH -, HOAM -, KapOoHaT-, pochaT-, CUIMKAT-, Cyab(daT-, THAPOKCHI-UOHBI,
KaTUOHbl aMMOHMSI M MOHBl H3YYEHHBIX METAJUIOB, IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYEeCKUX BELIECTB;

IIPUMEHATh OCHOBHBIE OINEPALUU MbICIUTEIBHON JEATENbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE,
0000111IeHre, CUCTEMATH3alMIO, BBISBICHUE MPUYMHHO-CIECICTBEHHBIX CBA3€H — Uil M3y4YCHUs CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIfil, eCTECTBEHHO-HAyYHbIE METO/Ibl MO3HAHMS — HAOII0IeHUE, U3MEPECHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne || HammenoBanue pa3zaenoB u TeM |[Kon-Bo — yacoB DnexkTpoHHbIe (1I(POBHIC)
/1 MIPOTrpaMMBbI Beero Kontp. |[Ipaxt 00pazoBaTesbHbIE PECYPCHI
Pa6. Pa6.
h 1. [TepBoHayaIbHbIE XUMHYECKHE TIOHITHS ‘
1.1 || Xumus — BaxkHas 00J1acTh 5 2 bubmuorexa [JOK
€CTECTBO3HAHUS M PAKTHYCCKOM https://m.edsoo0.ru/7f41837c
NeSITeIbHOCTH YeJIOBEKa
1.2 |BemecTBa 1 XUMHYECKHE PEAKIINN 15 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
|I/ITOro 0 pa3feny H 20 H ‘
h 2. BaxxHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB ‘
2.1 |Bo3nyx. Kucnopon. ITonsitue 00 6 bubnuoreka [IOK
OKCHIaX https://m.edsoo0.ru/7f41837c
2.2 ||Bomopoa.IlonsiTie 0 KUCIOTaxX U 8 1 bu6nmoreka [JOK
COISAX https://m.edsoo0.ru/7f41837c
2.3 ||Boma. PactBopsr. [TonsTHE 00 5 1 1 bubnnorexka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
2.4 ||OCHOBHBIE KJIACCBI 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSTUHECHUI https://m.edsoo0.ru/7f41837c
Wroro no paszneny H 30 H ‘

m 3. Ilepuoguuecknii 3axoH u [lepmoanyeckasi cucrema XuMuieckux 3jemenTon JI. U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

3.1 |[Ilepuoanueckuii 3aKOH U 7 bubmuorexa [JOK

[eproandeckas cucrema https://m.edsoo0.ru/7f41837c
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue atoma

3.2 || XuMHu4ecKas CBS3b. 8 1 bubmuoreka [JOK

OKHUCITUTEIILHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKITUN
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Ne || HawmmenoBanue pasnenoB u tem |[Kom-Bo — yacoB DnekTpoHHbIEe (IU(PPOBEIE)
n/n IPOrpaMMBbI Beero Kontp. |[TIpaxr o0pa3oBaTenbHbIE PECYPCHI
Pa6. Pa6.
Wroro no pazueny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPO'PAMME
9 KJIACC
Ne||  HaummeHoBaHue KomunuecTso OnexTponHble (1(poBHIE) 00pa30BaTENBLHBIE PECYPCHI
I/T|| pa3/ienoB U TeM 4acoB
HpOrpaMMBl Bceer || Konr || ITpa
0 p. KT
pabor || pad.
bl

‘Paaneﬂ 1. BemecTBO M XUMHYECKHE PeaKIUHN

11

[ToBTOpEHUE M 5 1
yriyOJIeHUE 3HAHUH
OCHOBHBIX Pa3JICIIOB
Kypca 8 kiacca

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

1.2

OCHOBHEBIE 4
3aKOHOMEPHOCTH
XAMHYECKHUX
peakuuii

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

1.3

DnekTponuTHyueckas|| 8 1
JUCCOIUAITHSI.
XUMUYECKUE
peaxkiuu B
pacTBopax

‘I/ITOFO 10 pasgeny H 17 ”

‘Pamen 2. HeMmeTa/JILI M HX COeTMHEHHS

2.1

OOmas 4
XapaKTepUCTUKA
XHUMHYECKHX
sneMeHToB VIIA-
rpynibl. ["anoreHs

1 |bubmuoreka IOK https://m.edsoo.ru/7f41a636

2.2

Oomas 6
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa n eé€
COEIMHEHUS

bubmmoteka [{OK https://m.edsoo.ru/7f41a636

2.3

O61mas 7
XapaKTePUCTHKA
XAMHYECKHAX

31eMEHTOB V A-

1 |bubmuoreka IOK https://m.edsoo.ru/7f41a636
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No
/o

Haumenosanue
pa3liesioB U TEM
MpOTrpaMMBbI

qaCoB

KomnuectBo

DnekTpoHHbIe (IU(POBHIE) 00pa3oBaTEILHBIC PECYPCHI

Bcer
0

Kont
p.
pabor
Bl

[Ipa
KT
pao.

rpynmnsl. A3o0T,

dhocdop u ux
COCTUHEHUS

2.4

Oomas
XapaKTepUCTHKA
XUMHUYECKUX
aneMeHToB [VA-
IPYIIIBL. YTIEPOa U
KpPEMHUM U UX
COCJIMHECHHUS

bu6nmoteka L{TOK https://m.edsoo.ru/7f41a636

‘I/ITOI‘O 1o pasacity

| 25

|

‘Paaneﬂ 3. MeTra/LiIbl H MX COCANHEHUS

3.1||O0mue cBoiicTBa 4 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
METAJLJIOB

3.2 ||Baxkneiimme 16 1 2 ||bubamnotexa IIOK https://m.edsoo.ru/7f41a636
METaJLIBl M UX
COCTMHEHUS

‘I/ITOFO 0 pa3ferny H 20 H

‘Pa:me.n 4. XuMus M OKpyxkamomas cpeaa

4.1|BemectBa u 3 bubmmoreka [{TOK https://m.edsoo.ru/7f41a636
MaTepHabl B )KU3HU
YenoBeKa

‘I/ITOFO 10 paszeny H 3 H

‘PGSGPBHOG BpeMsi H 3 H H HBI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f41a636

OBII[EE 68 | 4 | 7

KOJIMYECTBO

YACOB I10

I[TPOTPAMME
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