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HOACHUTEJIbBHAA 3AIIMCKA

[IporpamMma Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOILIEr0 0Opa3oBaHMs COCTAaBICHA Ha
OCHOBE TpeOOBaHWI K pe3yslbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelIbHON IMPOrpamMMbl
OCHOBHOTO 00miero obpaszoBanusi, npeacraBieHHbx B PI'OC OO0, a Takxke Ha OCHOBE
¢benepanbHOl paboueil mMporpaMMbl BOCIHUTAHHUS M C y4ETOM KOHIECIIUH TPETOIaBaHUs
yaeOHOTro npeaMeTa « XUMHsS» B 00pa3oBaTeIbHBIX opranusamnusix Poccuiickoii deneparum.

[Iporpamma mo XuMuM AT MpENCTaBICHHE O IEAX, OOMmIel CTpaTerud OO0ydeHwus,
BOCIIMTAHUS U Pa3BUTHS OOYYAIOUIMXCS CPEICTBAMH Y4E€OHOTO IMpEeIMeTa, YCTaHABJIMBACT
o0s13aTeNIbHOE TIPEIMETHOE COJICpKAHNE, TPETYCMAaTPUBACT paCIpe/ieieHHue ero Mo Kiaccam
U CTPYKTYPHPOBAaHHE II0 pazfeiaM W TeMaM NpOrpaMMbl TI0 XHMHH, OTPEIENsIeT
KOJIMYECTBEHHBIE ¥ KAa4eCTBEHHBIC XapaKTEPUCTHKH COJCP)KaHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIIPHOCTh M3YYCHUSI XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarouXCsl, ONpeaesieT
BO3MOXHOCTH TpeAMETa s pealn3allui TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, a TaKkKe
TpeOoBaHMI K pe3ynbTaTaM OOy4YeHHs XMMHU Ha ypOBHE IeNed W3ydeHus MpeaMera U
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENbHOMN JEATEIbHOCTH OOy4aloUlerocs Mo OCBOEHHIO
y4eOHOTO COJepKAHUSI.

3HaHUE XUMUHU CITY’KUT OCHOBOM /711 OPMHUPOBAHUS MUPOBO33pEHMs 00yUaroerocs,
€ro MPEeICTAaBICHUA O MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT POPMUPYEMBIE
XUMHEH TMpeACTaBICHUS O B3aUMOINPEBPAIICHUAX SHEPrUU M 00 SBONIONMM BELIECTB B
MpHUpOJIe, O MyTAX PEUIeHUs TII0OATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA —
CBIPbEBOM, HSHEPreTUYECKOW, THUIIEBOM H  9SKOJOTHYECKOW O€30MacHOCTH, MpooOiieM
3/IpaBOOXpPaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEH [UIsi caMOpa3BUTUS U (POPMHUpPOBAHUS
KYJIBTYpPbI JIMYHOCTH, €€ 001Iel 1 GYyHKIHOHAIBLHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH
oOyuaronuxcs, HaBbIKOB UX CAMOCTOATEIbHON y4EeOHOM AESITeTbHOCTH, SKCIEPUMEHTAIBHBIX
U HCCIEeNOBATEIbCKUX YMEHHI, HEOOXOOUMBIX KaK B IIOBCETHEBHOW >KM3HHM, TaK U B
npodeccuoHalbHOM 1A TENbHOCTH;

3HAKOMUT CO CHeUU(PUKON HAydyHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI]a Ha EOUHCTBO NPUPOJBI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM STaloM B
(hopMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00Y4YaIOLIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TMPUPOJE, K UYEJIOBEKY, BHOCUT CBOH BKJIaJ B HKOJOTMYECKOE 00Opa3oBaHUE
oOyuarouxcs.

JlaHHbIe HanpaBJIeHUs B 00yYE€HUH XUMHUH 00eCTeunBal0OTCs cCreln(pruKoit coaepranus
y4eOHOTO TMpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKEHUEM
0a30B0il HAyKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yJaromuMHCs CUCTEMBbI IEPBOHAYAIIbHBIX MOHIATUH XUMHUH, OCHOB HEOPraHUYECKONH XUMUHU
Y HEKOTOPBIX OT/IEJIbHBIX 3HAUUMBIX MMOHATUNA OPraHUYECKOM XMMHUU.

CtpykTypa coaepkaHus IPOrpaMMBbl IO XUMUHU C(POpPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nosaxoaa K e€ msydenuto. CozepkaHue CKIabIBACTCS U3 CHUCTEMbI MOHATHIA O XMMHUYECKOM
SJIEMEHTE M BEIIECTBE M CHCTEMbl MOHATHA O XUMHUYECKOW peakunu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPraHH30BaHbl 110 IPUHLMITY [TOCJIEI0BATEILHOTO Pa3BUTHsI 3HAHUM Ha OCHOBE
TEOPETUUYECKUX IIPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— Y4YEHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTABICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIENOBATEIBbHO OT OJHOIO YPOBHS K JApYyromy,
BBITIOJTHSAS (DYHKIHUN OOBSICHEHUS M TIPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl MO XMMHMU CHOCOOCTBYET (DOPMHUPOBAHMIO IMPENCTABICHUS O
XUMHUYECKON COCTAaBIIAIOIIEN HAaydHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW HPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHHSA K HaydHOMY 3HAHHUIO MU METOJaM I03HaHUs B Hayke. M3ydeHue
XUMHMH TPOUCXOJUT C NPUBJICUYEHHEM 3HAHUM M3 paHee M3YUYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu n3yueHun XUMHUHM MPOUCXOIUT (HOPMUPOBAHNE 3HAHUI OCHOB XMMHYECKON HayKu
Kak 00JIacTH COBPEMEHHOT'O0 €CTECTBO3HAHMUS, MPAKTHUECKON AESITEIbHOCTH YelIOBeKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNIbTypbl. 3ajadya ydyeOHOro mpeaMeTa COCTOUT B
(hopMHUPOBAHUM CUCTEMbBI XUMHUYECKUX 3HAHUN — BakKHEWIIUX (aKTOB, MOHITHIM, 3aKOHOB U
TEOPETUYCCKUX TOJIOKEHUM, JOCTYIHBIX O0O0O0OIEHN MHUPOBO33PEHUYECKOTO XapakTepa,
s3bIKa HAyKW, B IMPUOOIIEHWH K HAYYHBIM METOJaM IO3HAHHUS IpPHU H3YyYEHHH BEIIECTB U
XMUMUYECKUX peakuui, B (GOPMHUPOBAHMM M PA3BUTUM IO3HABATENBHBIX YMEHUH M HX
IPUMEHEHUH B Y4eOHO-IIO3HABATEIBHOM U Yy4eOHO-UCCIENI0BATEIbCKONW JIEATEIbHOCTH,
OCBOEHMH IpaBUi 0€30MacHOr0 0OpallleHUs C BEIECTBAMU B IOBCETHEBHOM JKNU3HU.

IIpu n3yyeHnn XMMUM Ha YpOBHE OCHOBHOI'O OOIEro o0pa3oBaHUs Ba)KHOE 3HAYEHUE
pUOOpeH TaKue e, Kak:

—  (QopmHpOBaHHE  MHTEJJIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY HPUHATHUIO pEIIEHUH, CocoOHON
aZlanTUPOBAThCA K OBICTPO MEHSIOIUMCS YCIOBHSIM KU3HHU;

— HAaNpaBJIEHHOCTh OOyuYeHMsI Ha CHCTEMaTH4YecKoe IpUOOIIeHHEe OO0ydarolmMxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEJIbHOM  JEATCIIBHOCTH, HAy4YHBIM METOAAM  IIO3HAaHMS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHne yCIOBHH, COCOOCTBYIOIIMX MPUOOPETEHUIO OOY4YarOIMMUCS OIbITa
pa3sHOO00Opa3HON JIEATETbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIi), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBaHue 00LIEH (PYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B
TOM YHCJIE€ YMEHUH OOBSCHATH M OLEHHBATH SIBJICHHS OKPYXKAIOLIEro MHUPA, UCHOJIb3Ys
3HAHUS U OIBIT, IOJYyYEHHBIE IPU U3YUYCHUH XUMUHU, IPUMEHSTh UX IPU PeLIeHuH npolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— ¢opmupoBaHue Yy OOYYalOUIUXCS TYMAaHUCTHUECKUX OTHOIIEHHH, MNOHUMAaHHUs
LIEHHOCTH XUMHUYECKUX 3HAHHUH /7151 BBIPAOOTKH SKOJIOTHUECKH 11E€1€CO00Pa3HOTO MOBEICHHS
B OBITY M TPYIOBOW NEATEIBHOCTH B LIENISAX COXPAaHEHMs CBOETO 3/I0POBbsSI M OKpYXaromein
IIPUPOJHOM CPEIBL;

— pa3BUTHE MOTHUBAaMM K OOY4YEHHIO, CIHOCOOHOCTEH K CaMOKOHTpPOJIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHsS OOIIEYETOBEYECKUX IIEHHOCTEH, T'OTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGHIIS U HAIPABIEHHOCTH AaJbHEHUIIEro 00yueHus



Temaruueckoe MIaHWPOBAHUE MO XUMHU IS 8-9-TO KIACCOB COCTABICHO C Y4ETOM
pabodeil mporpamMMbl BOCIUTaHUS. BOCHHTATENbHBIA TOTEHIMAT JAHHOTO Y4eOHOTO
npeaMera 00ecleurnBaeT peaju3alfio CIEAYIOMIMX IENEeBbIX MPHOPUTETOB BOCIUTAHUS
oOyyaromuxcs O0O:

® B YCBOGHUH MU 3HAHHI OCHOBHBIX HOPM, KOTOpBIE OOIIECTBO BBIPAOOTANIO HA OCHOBE ATHUX
LIEHHOCTEH (2 UMEHHO, B YCBOGHUH UMH COLIMAIIbHO 3HAYUMBIX 3HAHUI);

® B Pa3BUTHUU MX NO3UTHBHBIX OTHOLIEHUH K 3TUM OOILECTBEHHBIM LIEHHOCTSM (a UMEHHO, B
Pa3BUTHUU UX COLMAJIBHO 3HAYUMBbIX OTHOIIIEHUH);

®B MPHOOPETCHUH WMH COOTBETCTBYIOIIETO STHM IIEHHOCTSM OTIBITAa IOBEICHHsS, OIBITA
MPUMEHEHHUsS] CPOPMHUPOBAHHBIX 3HAHWW M OTHOLIEHUH HA MpakTHKE (a MMEHHO, B
MPUOOPETEHNU UMH OIIBITA OCYILECTBICHUS COLMAIBHO 3HAUUMBbIX JIEI).

e Peanu3zaniyst BOCIUTATEIBHOIO MOTEHIIMAJIA YPOKa MIPEIoIaraeT cielyrollee:

® yCTAHOBJICHUE JOBEPUTENIbHBIX OTHOUICHUM MEXIy YYMTEJIeM U €ro Y4eHHUKaMH,
CHOCOOCTBYIOUIUX MO3UTUBHOMY BOCHPUSTHIO yHalllUMHCS TPeOOBaHUN U IPOCKO yuuTes,
MIPUBJICYEHUIO MX BHUMaHMsS K OOCyXJaeMol Ha ypoke HH(OpMaIMM, aKTUBU3ALUU HX
MMO3HABATEILHOM JICSITEIbHOCTH,

e 100Y)X/IeHUE IIKOJHbHUKOB COOMIOaTh HAa YpPOKE OOIIENPHUHSTHIE HOPMBI IOBEICHMUS,
mpaBuwiia OOLIEHUS CO CTapumMMH (Y4UTENsIMH) W CBEPCTHUKAMU (ILIKOJbHUKAMU),
MPUHIMIBI Y4eOHOHM IUCHUIUIMHBI M CaMOOPTaHU3alIuH;

® ICTIOJIb30BAHNE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHMs y4eOHOTO IMpeaMera depes
ACMOHCTpaIUIO ACTAM MMPUMEPOB OTBECTCTBCHHOI'O, I'PAXIAHCKOTO MMOBECACHUS, IMTPOSABICHUA
YEJIIOBEKOIIOOMST M JI0OpOCEPACUYHOCTH, 4Yepe3 MoJA00P COOTBETCTBYIOIIMX TEKCTOB ISt
YTEHUS, 33/1a49 JJIsl PEIICHUs, TIPOOIEMHBIX CUTYAIIU U 0OCYKIEHUS B KJIacce,

® IPUMEHEHNE HA YPOKE MHTEPAKTUBHBIX (hOpM padOThI ydalIUXCs: MHTEIUIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIIHUX IO3HABATEIbHYI0 MOTHBAIMIO IIKOJIBHUKOB; TPYNIOBON pabOThl WK
paboThl B mapax, KOTOpbIE y4yaT MIKOJbHUKOB KOMaHAHON paboTe W B3aUMOJICHCTBUIO C
IPYTUMU J€TbMH;

® BKJIIOYEHHE B YPOK HMTPOBBIX MPOLEAYpP, KOTOPbIE MOMOTaroT MHOJAEpKaTb MOTHUBALIUIO
JeTel K MOJIy4YEeHUIO 3HaHH, HaJaKMBAaHUIO MO3UTHBHBIX MEKIUYHOCTHBIX OTHOIICHUH B
KJ1acce, IOMOTal0T YCTAaHOBJICHUIO T0OpOXkKenaTeabHO aTMoc(epsl BO BpeMsl YpoKa;

® OpraHu3anus IHC(i)CTB& MOTHBUPOBAHHBIX W OJPYAUPOBAHHBIX Y4dYallUXCA HaJl HUX
HCYCIICBAKOIIMMHU OAHOKJIIACCHUKaMHM, OAlOIICIo IKOJbHHUKaM COLNUaIbHO 3HAYUMBIN OIIBIT
COTPpYAHHUUICCTBA U B3aHMHOM IIOMOIIIH,

® UHUIIMUPOBAHUE U TOJIEPKKA HCCIIEIOBATENBCKON IEATEIHbHOCTH HIKOJBHUKOB B paMKax
peav3ali MU UHIUBUIYATbHBIX U TPYIIOBBIX UCCIEIOBATENLCKUX MPOEKTOB, YTO JIAET
IIKOJIbBHUKAM ~ BO3MOJXKHOCTh ~ NPUOOPECTH  HABBIK  CAMOCTOSATEIBHOTO  PEIICHUS
TEOPETUYECKO MpOoOIeMbl, HaBBIK T'€HEPUPOBAHHUS U OQPOPMIICHHS COOCTBEHHBIX HJEH,
HABBIK YBQ)XUTEIHHOTO OTHOIICHUS K YYXHM HAeIM, oGopmieHHBIM B paboTax Ipyrux
UcclenoBaTeneH, HABBIK myOJIMYHOTO BBICTYILJICHUS nepea ayJIuTOpHEN,
apryMEHTUPOBAHUS U OTCTANBAHUS CBOEH TOUKH 3PEHHUSI.

® CO3JaHuUcC 6J'IaFOHpI/I$ITHBIX YCJIOBI/Iﬁ U pa3sBUTUA IEHHOCTHBIX OTHOIIICHHUM:

- K IpUpOAE KAK HCTOYHUKY JKM3HM Ha 3€Mile, OCHOBE CaMOI0 €€ CyLIECTBOBaHMS,
HY)KJAIOIIENCs B 3aIIUTE U MIOCTOSITHHOM BHUMAHHUH CO CTOPOHBI YEJIOBEKA;

- K 3HAHMSAM KakK MHTEJUIEKTYaJIbHOMY pecypcy, oOecrieunBaroniemMy Oyayiiee 4eaoBeka, Kak
pe3ybTaTy KpOIoTJIMBOTO, HO yBJIEKaTeIbHOIO y4eOHOTro Tpya



OO1ee 9ncIo 4acoB, OTBENEHHBIX JIJIS U3YUEHUS] XUMHUH HA YPOBHE OCHOBHOTO O0IIETr0O
obOpa3oBaHus, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 Kiacce —
68 yacoB (2 yaca B HEZIEIIO).

COJAEPKAHUE OBYUYEHUSA

8 KUIACC

IlepBoHaya/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XUMUM B )KM3HU Ye€JIOBEKa. XMMHS B CUCTEME HayK. leia u
BelecTsa. PuU3NUECKUE CBOKCTBA BEIIECTB. ArperarHoe cocrosHue BemecTts. [lonsarue o
METOJIaX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJbI. XUMUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocTeie U cnoKHBIE BeleCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenbHasi aroMHas wmacca. OTHOCUTENbHAs
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemectBa. Monbs. MossipHas macca. B3aumMocCBsA3b KOJIMYECTBA, MACCHI U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opMysiaM XUMHUUECKHX COCTMHEHHH.

®uU3NYECKNEe U XMMHUYECKHE SIBJICHUSA. XHMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHUsT MacChl BEIIECTB. XHUMHYECKHE ypaBHeHUs. Kiaccupukarums XUMHUYECKUX
peakiuii (CoeMHEHs, Pa3I0KEHUs, 3aMEIICHHs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIO0H, MpaBuiIaMy paboThl B 1abOpaTopuu U npuéMamu
oOpareHus ¢ 1abopaTOpHBIM 00OpPYAOBaHUEM, U3yUYCHHUE U OMHCaHUE (U3MUECKHX CBOWMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMoIeHne (HU3NYEeCKUX (TUIABJICHUE BOCKA, TAssHHUE
JbJa, pacTHpaHue caxapa B CTYIKe, KUIIEHHE U KOHACHCAIUs BOJIbl) U XUMHUUYECKUX (TOpEeHue
CBEUH, MPOKAJTUBAHWE MEIHOW IMPOBOJIOKH, B3aUMOJICHCTBHUE Mela C KUCIOTOW) SIBJICHUH,
HaOMOJIeHNEe W OMMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKHX peakuui (pasjokeHue
caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapusi, pazloKEHUE TUAPOKCUAA
Menu (11) mpu HarpeBanuu, B3auMoIelCcTBUE XKele3a ¢ pactBopoM cosi Meau (1), nzydenne
CHOCOOOB pa3/ielieHUs] CMecel: C MOMOIIbI0 MarHuTa, (UIBTPOBAaHHUE, BbINApUBAHUE,
TUCTUIUTSILMS, XpoMarorpadus, MpOBEICHUE OYHCTKH MOBAPEHHOW COJIM, HaOMIOJCHHE U
OIIMCAHUE PE3YJIbTATOB IPOBEICHHUS OIbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl,
CO37aHKe MOJIeIe MOJIeKYI (IIapOCTEP>KHEBBIX).

Ba:xkHeiilue npeacTaBuTe I HEOPraHUYECKMX BellleCTB

Bosgyx — cmech razoB. CoctaB Bo3ayxa. Kucinopos — 3neMeHT U IpocToe BEUIECTBO.
Haxoxpaenue kuciaopona B mpupoie, (usnueckne UM XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunsl. I[Ipumenenue kuciaopona. CrnocoObl TMOJNy4eHUS KUCIOpoJda B
naboparopur U TNpombliuieHHOCTH. KpyroBopoT kucimoposa B mnpupoge. O30H —
AITIOTPOTIHAS MOAU(PHKAINS KUCIOPOIA.

TermmoBoit 3 dekT XUMHUYECKON peakluy, TePMOXUMHUYECKHE YpaBHEHHUS, DK30- H
SHAOTEPMHUUECKHE peaKkuu. TOIIMBO: yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOSL.

Bonmopon — snemeHT M mpocroe BemectBo. Haxoxkzaenwe Bogopoda B IPHUPOAE,
(buznuecKrue U XUMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTer u conu.

MonsipHblii 00bEM ra30B. Pacu€rbl Mo XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BoJAbl. Bonma kak pactBoputens. PactBopbsl. HacklneHHble u
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi 10Js1 BELIECTBA B



pacTBope. XuMu4eckue cBoiicTBa Boabl. OcHOBaHMs. Posib pacTBOpOB B IPUPOJIE U B XKU3HU
yenoBeka. KpyroBopot Bopl B npupoje. 3arpsa3HeHue npupoaHbix Bod. OXpaHa M OUYMCTKA
IIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdecknx coemauneHnid. Oxcuapl. Kitaccupukanus OKCHIIOB:
cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIE, aMmdoTepHble) U  HecoseoOpas3yromue.
Homenknarypa oxcunoB. Dusnyeckue M XUMHUYECKHE CBOMCTBAa OKCHUIOB. IlosydeHwue
OKCH/IOB.

OcnoBanms. Knaccudukanusi ocHOBaHWH: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @U3nyeckue U XMMHUYECKHE CBOMCTBA OCHOBaHMMU. llosrydeHue
OCHOBaHUM.

Kucnorsl. Knaccudpukauuss kucnor. Homenknarypa kuciaor. @usnyeckue H
XUMHYECKUE cBOMcTBa KHUCIOT. Psag akruBHoctn metayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Conu. Homenknarypa coneil. usnueckne u xumMudeckue cBoiicta coseid. [lomydyenue
COJIEH.

I'enernueckas cBsA3b MEXY KJIacCaMU HEOPraHUYECKUX COEIUHEHU .

Xumuueckuil IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUe COJEpX aHUs KHUCIOpoJa B BO3[AyXe, I[OJIy4eHHeE,
coOupaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KHUCIOpO/a, HAOMIOIEHNE B3aUMOJIEHCTBUS
BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HHUKHOBEHHS M MpEKpalleHus ropeHus (moxapa),
O3HaKOMJIEHHE C O00pa3llaMH OKCHUJOB M ONHUCAaHME WX CBOWCTB, MOJydeHHE, cOOHpaHue,
pacrmo3HaBaHHe M H3Y4YE€HHE CBOWCTB BOAOpoAa (rOpeHHe), B3aHMMOJCHCTBHE BOJOpOJA C
okcuzom Menu (1) (BO3MOXHO HCIOJIB30BaHWE BHACOMATEpUAJIOB), HAOMIOIEHHE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEJOBaHME OCOOCHHOCTEH pPACTBOPEHUS BEILIECTB C
Pa3IMYHON pAaCTBOPUMOCTHIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOU I0JeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJbI C METAUIaMU (HATPUEM M KaJbIHEM)
(BO3MOXHO HCIOJIb30BAaHWE BHACOMATEPUAJIOB), MCCIIEIOBaHHE OOpa3IloB HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHUSI OKPACKH MHIUKATOPOB B PAacTBOpPAX
KHUCIIOT U IIEeJNOoYel, m3yuyeHue B3aumojeiictBus okcupa meau (ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCJIOT C METaJllaMH, PEeaKklUHMil HEeUTpaau3aluu, MNOJy4dEeHHE HEepPacTBOPHMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOTO MeTajula JPYrMM M3 pPacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAIIBHBIX 33/a4 110 TeMe «BakHelnme Ki1accbl HEOPraHMYeCKUX COSAMHEHUI.

Ilepuonuyeckuii 3axkon u [leprnoanyeckas cucremMa xumuueckux djementon 1. U.
MenjeieeBa. Crpoenne aTOMOB. Xumuueckas CBA3b. OKHCJIUTEIBLHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBpie MOMBITKA KIACCU(HUKAIMU XUMUYECKUX 3IeMeHTOB. [loHsTue o rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMEIbHBIE METaJlIbl, TaJOreHbl, UHEPTHHIC
ras3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTepHbIE OKCUABI U THUIPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux syemeHtos . U.
MenneneeBa. KopoTkonepuonnas u anmuHHonepuoHast ¢opmbsl [lepuonudeckoil cucremsl
xumudeckux daemeHToB JI. M. MenneneeBa. Ilepuoabl u rpynmbl. PU3HYECKHU CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB IMEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX saep. M3orombsl. OnextpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHUECKUX 3JeMeHTOB llepuoanueckoi
cucremsl JI. 1. MenzaeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA 10 €T0 TMOJOKEHUIO B
ITepunoanueckoii cucreme . 1. Menzeneesa.



3aKOHOMEPHOCTM  M3MEHEHMsI  pajdyca  aTOMOB  XMMHMUYECKHUX  3JIEMEHTOB,
METAJNINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IpyMIaM U IepHoaMm.

3nauenue Ilepuoguueckoro 3axkoHa u Ilepuoguueckol cHUCTEMBI XMMHYECKHUX
JJIEMEHTOB JJIs pa3BUTHUA HAyKu U npakTuku. [. . Mennenees — yu€HbIil U TpaXaHUH.

Xumnyeckass  cBs3b.  KoBasieHTHass  (mosispHass UM HENOJSIpPHAs)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. MloHHas! CBS3b.

Crenenp oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakuuu. Ilporecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit sIkcnepumenm:

M3ydeHre OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE TUAPOKCHIA
LMHKA C paCTBOPAaMU KHUCJIOT U ILIEJI0YEH, TPOBE/IEHUE OIBITOB, UJUTFOCTPUPYIOLINX TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHHE, pEaKIuu Pas3yIoKEHUs, COETUHEHMUS).

Meosrcnpeomemmnnie ceasu

Peanuzanusi MeXNpeAMETHbIX CBA3€H MNpu M3y4yeHUM XUMUU B 8  Kiacce
OCYILIECTBJISIETCS] U€pe3 MCIO0JIb30BaHNWE KAaK OOIIMX €CTECTBEHHO--HAY4YHBIX MOHSATUH, TaK U
MOHATHUH, SBJISIOIIMXCS CUCTEMHBIMHM I OTIENIBHBIX HPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO0uiue ecTecTBEHHO--HAYUYHbIE MOHSATHUS: HAayyHBIM (hakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaln3, CHHTE3, KJIacCUPHKAIMs, M[EePUOJUYHOCTb, HaOJIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIBI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKHI 3apsiji, BELIECTBO, TeNO, 00bEM, arperarHoe
COCTOSIHUE BEILleCTBA, ra3, GU3NYECKUe BEIUYUHBI, €IUHULBI U3MEPEHUS, KOCMOC, TIJIaHETHI,
383151, ComHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOIBI, IOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJJIACC

BemecTBo M XMMHYECKasi peaKIusi

ITepuonnueckuii 3akoH. Ilepuomnueckas cucrema Xxumudeckux syemeHtoB . U.
MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, KalWs, KAJIbLHUI U UX COCAMHCHHH B COOTBETCTBHH C
MOJIOYKEHHUEM dJ1eMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BeIIecTBa: BHUJIbI XUMHUYECKOW CBS3U. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTALINYCCKON PEMIETKH U BUJA XUMHUYCCKOU
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKHX BellecTB. XHUMHUUYECKUE CBOHCTBA
BEILIECTB, OTHOCALIMXCS K Pa3IM4YHbIM KJjlaccaM HEOPraHMYECKHX COECIMHEHUN, TeHeTHYeCKas
CBS3b HEOPraHWYECKUX BEUIECTB.

Knaccudukainuss XUMHUYECKHX peEaKIuid IO pa3iuyHbIM NpuU3HAKaMm (M0 YUCITy U
COCTaBY YyYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeMIoBoMYy 3(deKTy, M0 H3MEHEHUIO
CTETeHeW OKUCIICHHS XUMHUYECKHUX 2JIEMEHTOB, [0 00OPaTUMOCTH, MO YUACTHIO KaTalnu3aropa).
DK30- ¥ HJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTHe 0 cKOpOCTH XUMUYEeCKOi peakiuu. [ToHsTHE 00 0OPAaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX M TreTeporeHHbIX peaknusx. [lonstue o



karanuse. IloHsTne o xumuueckoM paBHOBecuH. DakTOphl, BIUAIOLIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, AIEKTPOHHBIM OanaHC OKUCIUTEIbHO-
BOCCTaHOBHUTEIBHON peaKIuu. CocraBienue YPaBHEHUI OKHCIIUTEIBHO--
BOCCTAHOBHTEJIBHBIX PEaKIHil ¢ UCTIOIB30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 21EKTPONUTUYECKON JUCCOLMALMH. OJNEKTPOJMTBI U HEIJIEKTPOIMTHI.
Karnonsl, annoHsl. MexaHu3m AuccolMaliy BEUIECTB C Pa3IMYHbIMM BUJIAMU XUMHUYECKOMN
cBsizu. Crenens aucconuanyu. CHUIIbHBIC U c1a0bIe IIEKTPOJIUTHL

Peakiun moHHOTO OOMEHa. YCIOBUS MPOTEKAHUS pEaKIUii HOHHOTO OOMEHa, IOJIHBIC
U COKpall€HHbIE MOHHBIC ypaBHEHHUs peakuuii. CBOMCTBa KHCIOT, OCHOBAaHUM U COJIEH B
CBETE MpEACTaBIECHUN 00 AIEKTPOJUTHYECKOW Aucconuanuu. KauecTBeHHbIE peaknuu Ha
noHbl. [loHATHE O THIPOIIN3E CONEN.

Xumuueckuit IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMHU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB W HeMeTalioB (TpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJopuaa HaTpus),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW peakluu OT BO3IACHCTBUS pPa3INUHBIX
(GakTOpoB,  HCCIEIOBAHHME  DBJEKTPONPOBOJHOCTH  PAacTBOPOB  BELIECTB,  Ipolecca
JMICCOLIMAIIMU KUCIIOT, 1Iel04Yed U cojiell (BO3MOXKHO HCIOJb30BaHUE BHJIEO MaTEpUANIOB),
MIPOBEJIEHUE OTMBITOB, MWILTIOCTPUPYIOLIUX MPU3HAKK MPOTEKaHUs peakUuid MOHHOrO oOMeHa
(oOpa3oBaHue ocajka, BbIJEJICHHE ra3a, 00pa30BaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOLIUX
MPUMEPBbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUN (TOpeHHe, PEeaKIUH pasioKeHus,
COEJMHEHUs), paclo3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IOMOINBIO KauyeCTBEHHBIX
peakuuil Ha MOHBI, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aJa4.

HemeraJuibl 1 MX cOeJUHEHHA

OOmiast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTU CTPOEHHsI aTOMOB, XapaKTEpHBIE
creneHu okuciaeHud. CtpoeHue U (pu3MuecKue CBOMCTBA MPOCTBIX BEIIECTB — TaJOrEHOB.
XWMHYECKHE CBOWCTBA Ha MpHMEpPE XJIopa (B3aUMOJICHCTBHE C METa/UIaMH, HEMETAJlJIaMH,
menoyamu).  XiaopoBogopoa. ComsHas KHUCIOTa, XUMHUYECKHUE CBOMCTBA, IOIyd4eHHE,
IpuMeHeHue. JlelcTBue Xjopa M XJIOPOBOJOPOJAa Ha OPraHuM3M 4YelloBeka. Baxnelmue
XJIOPHUJIBI X UX HAX0XKIACHHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue n pU3M4ecKrue CBOMCTBA IMPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPONHbIE MOIM(BUKALIMH KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBojiopoJl, cTpoeHue, pU3nvecKue U XUMHUYeckue cBoicTBa. OKCHJIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIoTa, GU3MUECKUe U XMMUYECKHE CBOICTBA
(obmue Kak mpeacTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMUYECKUE PEeaKIMH,
JeKallie B OCHOBE MPOMBIIIJIEHHOTO croco0a IMoJydeHus cepHOM KucnoTsl. [Ipumenenue
cepHOi KkucioTbl. CoJlM CepHOM KHCIOTHI, KadeCTBEHHas peaklus Ha CyiabpaT-HOoH.
HaxoxxneHue cepbl U €€ COCIMHEHUI B IpUPOJE. XUMHUUECKOE 3arpsA3HEHUE OKPYKAOLIEH
Cpeabl COEIUHEHUAMHU cepbl (KUCIOTHBIE MHOXKIU, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CrocoOBbI €ro MpeoTBpaIeHHs.

OOmiast xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENEHH OKHUCIEHMs. A30T, pacnpoCTpaHEHUE B HpUpoie, (HU3UYECKue Hu
XUMu4eckue cBoiictBa. KpyroBopor aszora B mpupoje. AMMHAaK, ero (usnyeckue u
XUMUYECKHE CBOWCTBA, MOJydeHHe M npumeHeHue. Conu aMMOHMS, UX (QHU3HUECKUE U
XMMHMUYECKHE CBOICTBa, NpuMeHeHue. KauecTBeHHass peakuusi Ha MOHbI aMMOHMS. A30THas
KHCJIOTa, €€ MoJlydeHue, (pu3ndeckue u XMMHUYeckre CBOWCTBa (0OIIMe Kak MpecTaBUTeNs



KJjlacca KUCIoT U cneundudeckue). VMcnonp30Banne HUITPATOB U COJIEH aMMOHHS B Ka4eCcTBE
MUHEpAJIbHBIX YA00peHui. XUMHUECKOEe 3arpsi3HEHUE OKpYXKaloIlel cpellbl COeINHEHUsIMU
a3oTa (KUCJIOTHBIE JOXKIH, 3arps3HEHHE BO3/AyXa, MNOYBBl U BoA0oEMOB). Docdop,
aiotponHble Momudukanuu (ocdopa, ¢GuMUecKHe W XUMHUYECKHe cBokcTBa. OKcup
docdopa (V) u dochopHas kucinora, PU3NIECKHE U XUMUYECKHE CBOMCTBA, MOIyYCHUE.
Hcnons3oBanue GochaToB B Ka4eCTBE MHHEPAIBHBIX yI0OpPEHUH.

OOmast xapakrepuctuka 31eMeHTOB |VA-rpymmel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHblE  CTENEHH  OKUCICHUS.  YIUIEpoA,  AUIOTPONHBIE  MOAWU(UKAINH,
pacnmpocTpaHeHHEe B TMpPUPOAE, (PU3NYECKUE W XUMHYECKHE CBOMCTBA. AjcopOIusi.
Kpyrosopot yrimepoma B mpupone. OKcuabl yrieponaa, ux (QHU3MUECKHE W XUMHUYECKHE
CBOICTBa, JIECTBHE Ha JKUBbIE OPraHU3MBbI, MOJYYEHHE W MPUMEHEHHE. DKOJIOTHYECKHE
nmpoOsieMbl, CBs3aHHBIE ¢ okcuaoM yriaepona (1V), rumoresa rio0ambHOTO MOTEIUICHUS
KJIUMaTa, TMapHUKOBBIA dpdexT. YronpHas kuciora u €€ CcoHM, UX (PU3NUECKHE U
XMMHMUYECKHUE CBOWCTBA, MOJIydeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHart-
noHbl. Mcmonb3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSIX yIiiepoJia
(MeraH, 9TaH, JTWUJIEH, AalleTWJIEH, 3TAaHOJ, TJIMLEPHUH, YKCycHas Kuciota). [Ipuponnbie
WCTOYHUKU YIJIEBOJOPOJOB (yroiib, MPUPOAHBINA Tra3, HE(TH), MPOIYKTHl HX MEepepabOTKU
(6eH3uH), WX poOJIb B OBITY W MPOMBIIUICHHOCTH. [lOHSATHE O OHOJIOTHYECKH BaKHBIX
BEIECTBaX: JKUpaX, OesKax, yrieBoJax — M UX pOJIM B KM3HU 4YeloBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCIUHEHUI.

Kpemuwnii, ero ¢usnueckue W XUMHYECKHE CBOWMCTBA, MOJyYCHHUE M TPUMCHCHHE.
Coemunenus kpemMHuss B mpuponae. OOmme npencraBieHus o6 oxcuae kpemuus (1V) u
KpeMHueBoil kucnore. CHIMKAThl, MX HCIOJb30BaHHE B OBITY, B MPOMBIIIJICHHOCTH.
Baxkueiimue cTtpouTenbHble MaTepUasbl: KepamMHKa, CTEKJIO, IIEMEHT, OETOH, Kele300eTOH.
[IpoGnembl 6€30MACHOTO HCHOJB30BAHUS CTPOUTENIBHBIX MAaTepHaloB B IOBCETHEBHOM
KU3HU.

Xumuueckuii Ikcnepumenm:

u3ydyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSTHOM KHCIOTHI,
MPOBEJICHUE KAUYEeCTBEHHBIX pEaKUMi Ha XJIOPUA-HUOHBI W HAOIIOJEHHE MPU3HAKOB HX
MPOTEKAHHUSI, OTBITHI, OTpaXKaroue (U3NYECKre U XMMHUYECKHUE CBOICTBA rajoOreHOB U HX
coelMHEeHUI (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C OOpas3lamu
XJIOpUJOB (TATOTCHUIOB), 03HAKOMJIEHHE ¢ 00pa3aMu cepbl U €€ COeAMHEHUSIMHU (BO3MOKHO
WCIOJIb30BaHME BHJAEOMATEpUasIoB), HaOMIOJEHUE TMpollecca OOYIIIMBaHMS caxapa IO
NECTBHEM KOHIEHTPUPOBAHHON CEpPHON KHUCIOTHI, HU3y4YE€HUE XHMHUYECKUX CBOMHCTB
pa30aBiIeHHON CEepHOW KUCIOTHI, IPOBEJICHHE KadyeCTBEHHOW peaklud Ha Cyab(aT-uoH H
HaOM0/IeHNe MpHU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE ¢ (DU3MYECKUMU CBOMCTBAMHU a30Ta,
dbochopa u uX coeAMHEHUN (BO3MOXHO HCIOJH30BAHUE BHJICOMATEPUANIOB), OOpa3laMu
a30THBIX U (hocopHBIX ynoOpeHuil, monyyeHue, cobupaHue, pacro3HaBaHUE U H3ydYEeHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBEHHBIX PEaKkIuii Ha MOH aMMOHHUA U (Qocdar-uoH u
W3y4YEeHHE TPU3HAKOB UX TMPOTEKaHHs, B3aUMOJACHUCTBHE KOHIIEHTPUPOBAHHON a30THOMU
KHUCJIOTBl C MeAbl0 (BO3MOYKHO MCIIOJIB30BaHME BHJEOMATEpHANOB), H3ydeHHE Mojenen
KPUCTANIMYECKUX DPEmETOK anMasa, rpadura, ¢ysiepeHa, O3HAKOMIIEHHE C IPOILIECCOM
azcopOIIMu pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTIEM U YCTPOIMCTBOM MPOTHUBOTA3a,
MoJIydeHue, COOMpaHue, paclio3HaBaHue U U3yYeHUE CBOWCTB YIIIEKUCIIOTO ra3a, IpOBeICHHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHUIMKAT-UOHBI M W3YYCHHE MPHU3HAKOB HX



IIPOTEKAHUS, O3HAKOMJIEHUE C NPOAYKLIUEH CHUIMKATHOM NPOMBIIIJIEHHOCTH, pPELIEHUE
9KCIEPUMEHTAJIBHBIX 331a4 110 TeMe «BakHelne HeMeTaulbl U UX COSAUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiast XapakTEepUCTHKAa XMMHYECKUX 3JEMEHTOB — META/UIOB HAa OCHOBAaHUH HX
nosnoxenus B Ilepmoamueckoit cucreMe xumudeckux annemeHtoB . M. MengeneeBa u
ctpoeHuss aromoB. CrpoeHue MeTasioB. MeramuMueckass CBsI3b U METaJUIMYeCKas
KpUCTAJIIIMYECKas PeIIETKa. DIEKTPOXUMHUUECKUN Psii HAaIPsDKEHUH MeTaisioB. Pusnyeckue
U XUMHUYECKHE CBOWCTBa MeTayuioB. OOmmue crmocoObl mosydenus meramioB. [lonsarue o
KOPpPO3UH METAJJIOB, OCHOBHBIE CHOCOOBI 3alIMThl UX OT Koppo3uu. CruiaBsl (CTajlb, YyT'YH,
TIOPAIOMUHUH, OpOH32) U MX IPUMEHEHUE B OBITY M MPOMBIIIICHHOCTH.

[lenouynslie MeTabl: nonoxeHue B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpOCHHE HMX aTOMOB, HaxoxJaeHue B mnpupoae. Dusmyeckne wu
XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCHUIIBI U THUAPOKCUIIBI HATPHUS U
kanus. [[puMeHeHue meI0YHbIX METAJUIOB U UX COEMHEHUH.

[Ileno4yHO3eMeENbHBIE METAJIBI MarHWd WM KajbLUH: IoJoKeHue B Ilepuonnmueckoi
cucremMe xuMuueckux 3iueMmeHToB J[. 1. MenpeneeBa, CTpo€HHE UX aTOMOB, HaX0KJICHUE B
npupoje. PuznueckMe W XUMHUYECKHE CBOWCTBA MarHus W Kaiublus. Baxuxeinmme
COCMHECHUS Kamblus (OKCHA, THUAPOKCHA, coir). JKECTKOCTH BOABI M CHOCOOBI €&
yCTpaHEHHUS.

AmoMuHMiL: nosoxkenue B [lepmoanueckoil cucreme XxuMuudeckux anemeHntos [I. U.
MenneneeBa, CTpoeHHE aTOMa, HaxoXKJIeHUe B mpupoje. DPusnueckue MU XUMUYECKUE
CBOMCTBA almoMHUHMSA. AMGBOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHUSL.

Kenezo: mosoxenue B Ilepumoanueckort cucrteMe xumuyeckux snemeHtoB JI. U.
MenpaeneeBa, CTpOCHHE AaToMa, HaxoXIAeHUE B mpupoje. Duznyueckne M XUMHUYECKHE
cBoiicTBa kene3a. Okcuabl, THAPOKcUabl U comm kenesa (l1) u xenesa (lll), ux cocras,
CBOICTBA U MOJyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lamMu METaJUIOB U CIUIaBOB, UMX (DU3MUYECKUMH CBOWCTBAMH,
U3Yy4EHHE Pe3yJbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO MCIOJIb30BaHHE BUAECOMATEPUATIOB),
OCOOCHHOCTEl B3aUMOJICHCTBUSL OKCHJA KaJbLiUs W HATpus C BOJOW (BO3MOXKHO
WCIOJIb30BAaHME BHJIEOMATEpUaOB), HCCIEOBAaHUE CBOMCTB JKECTKOM BOJbBI, Ipolecca
TOpPEHUs Kelle3a B KUCIOPOJe (BO3MOXHO KCIIOJIIb30BaHHE BHAEOMATEPUAIOB), MPU3HAKOB
MIPOTEKAaHUs KAYECTBEHHBIX PEAKLINN HAa MOHBI: MarHus, KajJblUs, aIFOMUHUS, INHKA, JKele3a
(I u xenesza (1), meau (1), HabarOAEHHE M ONMMCAHKME MPOIECCOB OKPAIIUBAHMS IIIIAMEHHU
MOHAMHM HaTpusl, Kajdus M Kalublus (BO3MOXHO HCIOJb30BaHUE BHIEOMATEPUATIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS U TUAPOKCUIA IMHKA, PEIICHUE
SKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl U UX COSAUHEHUS.

X¥MHUA U OKpYKAaIIas cpeaa

BemectBa u Marepuansl B NOBCEJHEBHOM JKM3HM 4elloBeKa. be3omacHoe
WCIOJIb30BaHKE BEIECTB U XUMHUUECKUX peakiuid B ObITy. [lepBast mOMOIIs MpH XUMUYECKIX
0’KOrax U OTPABJICHUSIX.

XuMHYecKoe 3arps3HEHHE OKpyXKarouleil cpensl  (TpenenbHas — JOMYyCTHMas
KOHIIeHTpamus BemlecTs, nanee — [1JIK). Ponb XxuMuu B penieHn# 3K0JI0THYeCKUX IpooIem.

Xumuueckuii IKCnepumenm:

u3yueHue o0pasloB MaTepuanoB (CTEKNIO, CIUIaBbl METaUIOB, IOJMMEpPHBIE
MaTepHabl).

Mesicnpedmemmnuie ceazu



Peanuzanuss MeXnpeIMETHBIX CBA3€d NpW HM3YYeHMH XuUMHH B 9 Kiacce
OCYIIECTBIISICTCA Yepe3 HCIHOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUH, TaK U
MOHATUH, SBJISIONIUXCS CUCTEMHBIMH JJIsl OTICIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OOurre ecTecTBEHHO-HAyYHBIE TOHATHUS: HAayYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3, Kiaccu(UKanus, NEepUOJUYHOCTh, HAONIOJEHHE, OKCIEPUMEHT,
MOJEIUPOBAHUE, HW3MEPEHHE, MOJEIb, SIBIICHUE, NApPHUKOBBIM APQPEKT, TEXHOJIOIrus,
MaTepHabl.

®dusuka: Marepusi, aTroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIbI,
pPaZvOaKTUBHOCTb, MOJIEKYJIA, DJEKTPUYECKUN 3apsii, MNPOBOJHUKH, IOJYIPOBOJHUKH,
TUBJIIEKTPUKH, (POTOZTIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ias,
pacTBOp, PAcTBOPUMOCTb, KpPUCTAJUIMUECKas pemI€TKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEpaJIbHbIE YA00peHus,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaAIbl, TOPHBIE TOPOIBI, TMOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHHS IMPOrPaMMBI OCHOBHOTO 00IIero oOpa3oBaHHUs
JIOCTHUTAlOTC B XOJ€ OOyYeHHS XHMHH B €IWHCTBE Y4eOHOW W BOCHHMTATCILHOU
JESATEIbHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHHCKHMHU COLMMOKYJIBTYPHBIMH H
JTYXOBHO-HPABCTBEHHBIMU IEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpPaBUIAMH M HOPMaMHU
MOBEJICHUST M CIIOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHMS, CAMOPA3BHTHSA M COLMAIH3AIMN
00yJaronuxcs.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT FOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJICTBOBATHCS
CHCTEMOM MMO3UTHBHBIX [EHHOCTHBIX OPUEHTALUN M PACIIMPEHUE OIbITA JCITEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUA:

[ICHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJICIUIO, TIOHMMAaHHs 3HAYCHUS XUMHYCCKON HAayKd B JKU3HH COBPEMEHHOTO
o0111ecTBa, CIIOCOOHOCTH BIIAAETh JOCTOBEPHOM MH(OPMAIKEH O MEPEAOBLIX JOCTHKEHUAX U
OTKPBITHSX MUPOBOM M OTEYECTBCHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MUpA M OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

MPECTABICHUS O COIMAJBHBIX HOPMAxX W MPaBHIaX MEKIMYHOCTHBIX OTHOIICHUHA B
KOJUICKTHBE, = KOMMYHHMKATUBHOW  KOMIICTEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOW,
y4eOHO-HCCIIeIOBATEIILCKOM, TBOPUYECKOW M JPYTrUX BHJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JICATEIBHOCTH TPU BBINOJHEHUM YYEOHBIX, MMO3HABATEIbHBIX
3aa4, BBINIOJHCHUH XHUMHYECKMX OKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX MPOEKTOB,
CTpEMJICHUS K B3aUMOINOHMMAHHMIO ¥ B3aUMOIIOMOINM B TPOIECCe OSTOW yueOHOUH
JIeITEIIbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE IMOBEICHHE WM TMOCTYIKH CBOMX TOBapuUIICH C
MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUMN MMOCTYIIKOB;



3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE TMPEACTABICHUS O BEIIECTBE UM XMMHUYECKOH pEaKIMy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOIIME OCHOBY IS
MOHMMAaHUS CYIIHOCTH HAyYHOHM KapTUHBI MHpa, TMPEICTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJBI, B3aUMOCBSA3SX 4YEJIOBEKAa C MPUPOJHOW Cpeno, o
POJIM XMMHH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHH;

MO3HABATEIbHbIC MOTHBBI, HAIIPABJICHHbIC HA TOJTYYEHHUE HOBBIX 3HAHHH MO0 XMMHH,
HEOOXOUMBIE Ui OOBSCHEHHS HAOIIOAAEMBIX TPOLIECCOB M SIBIICHHH, MO3HABATEIBHOM,
MH(GOPMAIIMOHHON M YHTATENLCKOM KYJIBTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIHbHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JHMTEPATypOHd, AOCTYMHBIMH TEXHUYECKHUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYUYEHUIO U TIO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOH M HCCIENOBATENbCKON JIESTETBHOCTH, K OCO3HAHHOMY
BBIOOPY HATIPABJICHHOCTH M YPOBHS 0Oy4eHHS B JalbHEHIIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH JKH3HHU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 >KM3HH, OCO3HAHWE IIOCIEACTBUN W HETNPHUSATHE BPEIHBIX
MpUBBIUEK (YOTPeOIeHHs aJIKOroJisi, HAPKOTUKOB, KYpEHHUs), HEOOXOUMOCTU COOIOICHUS
MpaBHJ OE30MAaCHOCTH MpH OOpalIeHWH C XMMHYECKHMHU BEIIECTBAMH B OBITY M peallbHOU
KU3HH,

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEeC K TMPAaKTUYECKOMY H3ydeHHUIO0 mpodeccuii U Tpyaa pazIudyHOro poja,
yBaXEHHE K TPYyAy M pe3ynbTaraM TpPYAOBOW [EATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHs] TPEIMETHBIX 3HaHUM 1O XMMHH, OCO3HAaHHBIM BHIOOP WHAMBUAYATIHLHOMN
TPaeKTOPUHU MPOJOJLKEHUS 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTpPeOHOCTEH, YyCHenmHoi mpodeccnoHaIbHOU
NEeSITENbHOCTH M Pa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJanTUPOBaThCS B
npodeccruoHalIbHOM cpee;

6) 3K0JIOrHYeCKOro0 BOCIIUTAHUS:

9KOJIOTHYECKU 1IeJIecO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHHs, IOHUMaHNE LIEHHOCTU 37J0pPOBOTr0 M Ge30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHONICHHE K COOCTBEHHOMY (HU3UYECKOMY U TICHXHYECKOMY
3JI0POBbIO, OCO3HAHME LIEHHOCTU COOMIOICHUS MPpaBuil 0€30I1aCHOTO MOBEACHUS MIPHU paboTe ¢
BEIIIECTBAMHU, a TAKXKE B CUTYalUsIX, YITPOKAIOIINUX 3J0POBBIO U KU3HU JTIO/ICH;

CHOCOOHOCTH MPHUMEHSTh 3HAHUSA, MOJTyd4aeMble MPU U3YUYECHUU XUMHH, U1 PeLIeHUs
3a/la4, CBSI3aHHBIX C OKpYXalollell MPUPOJHON Cpeloil, A TMOBBIIICHUS YPOBHS
9KOJIOTHYECKON KYJIbTYpPhI, OCO3HAHHS TJI00AJBHOTO XapakTepa SKOJOTMYECKUX MpoOieM U
nyTeld MX peHIeHHs] MOCPEICTBOM METOJIOB XHUMHH, SKOJIOTMUYECKOTO MBIIUICHHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B ITO3HABATENHHO M, KOMMYHUKATUBHON M COITMAILHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B coctage MCTAIIPECAMETHBIX PE3YJIbTATOB BBIACIIAOT 3HAYUMBIC JIA (bOpMI/IpOBaHI/ISI
MHUPOBO33pCHUA 06H_IeHay‘IHBIe IIOHATHA (SaKOH, TCOpU:, IPUHIUIIL, TUTIOTE3a, (I)aKT, CUCTEMA,
nmponecc, OSKCICPUMCHT U IlperC.), KOTOPBIC HCIHOJIB3YIOTCA B CCTCCTBCHHO-HAYYHBIX
y‘IC6HLIX npeaMeTax U MO3BOJIAKOT Ha OCHOBC 3HAaHUM M3 3ITUX npeaMCcTOB q)OpMI/IpOBaTL
MMpeaACTaBJICHUEC O LIEJIOCTHOM Haquoﬁ KapTUHC MUpA, U YHUBCPCAJILHLIC y‘-IC6HBIe JIeiCcTBUSA
(HO3HaBaTCJ'H:HBIC, KOMMYHUKAaTUBHBIC, perHHTI/IBHLIC), KOTOPBIC o0ecIeunBaoT



(dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHHPOBAHUIO M OCYIICCTBICHUIO
y4eOHO 1eITEeNbHOCTH.

IMo3naBaTeibHBbIE YHHBEPCAJIbHbIE Y4eOHbIE el CTBUS

ba3oBble Joruuyeckue JeMcTBHUA:

YMEHUSI MCMOJIB30BaTh MPUEMBI JIOTHUECKOTO MBIILICHUS TPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICII XUMHYECKHUX TOHSATUN (BBIACNISATH HX XapaKTEpHbIC IPHU3HAKH,
yCTaHABIWBATh B3aUMOCBS3b C JPYTUMH TOHSATUSMH), HCIOJIB30BATh TOHATHS IS
OOBSICHEHUSI OTICNIBHBIX (DAKTOB W SIBIICHWH, BBIOMPATh OCHOBAHUS W KPUTCPHUU IS
KJIAaCCU(UKAIIUU XUMHYECKUX BEIIECTB U XMMHUYCCKUX PEAKIUH, YCTAaHABIMBATH MPUIHHHO-
CJICJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMU H3Y4YEHUsS, CTPOUTH JIOTUYECKHUE PACCYKICHUS
(MHIYKTUBHBIE, IETYKTUBHBIE, TIO AHAJIOTHUH ), JIEJIaTh BHIBOJIBI U 3aKITIOUCHUS;

yMEHHE MMPUMEHSTh B TIPOLIECCe MTO3HAHMS TIOHTHS (MPEIMETHBIE U METANPEeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YeMbIE B XHUMHUH, ITPEOOPA30BHIBATh IIMPOKO
MPUMEHSEMbIE B XHMHH MOJEIbHBIE TPEJACTABICHUS — XUMUYECKHNW 3HAK (CHUMBOJI
JJIeMeHTa), XUMHuYecKkas (GopMysia U YpaBHEHHE XHMHYECKOW peakluuu — TMPU peHIeHUuU
y4eOHO-TI03HABATENIBHBIX 3a7a4, C YYETOM STUX MOJCJIBHBIX TMPEJCTaBICHUN BBISBISATH U
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKNA U3Y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, IPHUYUHHO-CIIEJCTBEHHBIE CBSI3U
Y POTHBOPEYHS B U3YIaeMBIX MIPOIIECCaX U SBIICHUSX.

ba3oBble ncciaenoBarebCKHe AeiCTBHS.

YMEHHE UCIOJIH30BaTh MTOCTABJICHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TMO3HAHUSA, a
TaKke B Ka4eCTBE OCHOBBI ISl (POPMUPOBAHUS THIOTE3bI IO IMPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUH;

MPUOOpPETEHNE OMBITA M0 TJIAHWPOBAHUIO, OPraHU3AIMKN U TIPOBEACHUIO YIEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJI0IaTh 32 XOJIOM IPOIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATh
€ro pe3yapTaT, (OpMYIHpPOBATH OOOOIICHHS M BBIBOJABI 1O pe3yibTaTaM MPOBEIAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIIATh OTYET O MPOJICIIAHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMpPATh, aHAJIM3UPOBATH W WHTEPIPETHPOBATH MH(POPMALUIO PA3TIMUHBIX
BHJIOB M ()OPM TIPEJICTABIICHHUS, IMOJYyIaeMYIO0 M3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAsS
JuTepaTypa XHMHYECKOTO COJIepKaHWs, CIpPaBOYHBIE TocoOus, pecypchl HWHTepHeTa),
KPUTHYECKH OLICHUBATh IPOTUBOPEUHUBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TMPHUMEHSITh pa3jMyHble METOJbl W 3ampochl MPH TOUCKE U OTOOpe
nH(OpPMALIUM M COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJMMBIX MJISl BBINOJHEHUS Y4YEOHBIX U
MMO3HABATENBHBIX 33Jlad  ONPENCAEHHOTO THIIA, MPUOOPETEHHE OIbITa B  00MacTH
WCIO0JIb30BaHUs HMH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIAJIEHUE KYIbTYpOil
AKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSTEIBLHO BBIOMPATH
ONTUMATBHYI0 QOpMY MpeAcTaBleHuss UHPOpPMAIMKM U WILTIOCTPUPOBATH pelIacMble 3a/1auu
HECJIOKHBIMU CXeMaMHU, AUarpaMMaMi, APYruMu popMaMu TpaduKi U 1X KOMOMHAIIMSIMH;

yYMEHHE HUCTOIB30BaTh U aHAIU3UPOBATh B Ipoliecce y4eOHON U HMccen0BaTeNbCKOM
NEeSITeNbHOCTH HH(POPMALMIO O BIMSHUHM TPOMBIIIIEHHOCTH, CEIhCKOTO XO3SWCTBA U
TPAHCIIOPTa Ha COCTOSTHUE OKPYKaroUIeH TPUPOTHOM Cpebl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

YMEHHs 3a/1aBaTh BOIPOCHI (B XOJe auanora u (WJIM) AUCKYCCHUHU) IO CYIIECTBY
obcykmaemMoil TeMbl, (POpPMyIHUpPOBaTH CBOU TMPEJIOKEHUS OTHOCHTEIHHO BBITIOTHEHUS
MpeAJIOAKEHHOM 3a1auH;



YMEHHMsI MPEACTABIATh IOJIyYEHHBIE PE3yJIbTaThl MO3HABATEIbHOW AEATEIBHOCTU B
YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALMIO pE3YJbTaTOB BbBIIOJHEHHUS
XMUMUYECKOTO OJKCIEpUMEHTa (J1abopaTOpHOTO  OmbITa, J1TAOOpaTopHOM paboOTBI MO
HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM MO3HABATEIbHOMN
U HCCIEN0BATENbCKOM /IEATENbHOCTH IPH PELIEHUH BO3HUKAIOLIUMX HpPOOJIEM Ha OCHOBE
yuéra OOIMMX HWHTEPECOB W COIIACOBAHUS IMO3UIMN (OOCYKICHHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMbI», KOOPAMHALIUS COBMECTHBIX JECUCTBUN, ONpPENCIIEHUE KPUTEPHUEB IO
OILICHKE KaueCTBa BHIIIOJHEHHON pabOThl U Jpyrue).

PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe el CTBUA:

YMEHHE  CaMOCTOSITENbHO  ONpPENeNsITh  ILeJIM  JIeATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBIISAITh, KOHTPOJMpPOBaTh M IpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSITeNIbHOCTh, BbIOMpaTh Haubosee HPPEKTUBHbIE CHOCOOBI pelIeHHs YYEOHBIX H
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITENIbHO COCTABIISITh UM KOPPEKTHUPOBATH MPEIOKEHHBIN
QITOPUTM JICHCTBUM IPH BBINOJHEHUM 3aJaHUM C y4€TOM IMOJIyYe€HHUS HOBBIX 3HAaHUU 00
M3y4aeMbIX OOBEKTaxX — BEIIeCTBaX M PEaKUUsAX, OLEHUBATh COOTBETCTBHE IOJyYEHHOTO
pe3ynbTaTa 3asBJICHHON €M, YMEHHME MHCIOJIb30BaTh M AaHAJIW3UPOBATh KOHTEKCTHI,
npeyiaraéMble B yCJIOBUU 3aJJaHUM.

MNPEIMETHBIE PE3YJbTATHBI
B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 0053aTENbHOIO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOUW (enepaqbHOM pabodeld MpOrpaMMOM, BBIJEISIIOT: OCBOCHHBIE
0OyJarOIMMHUCS HAay4HbIC 3HAHUS, YMEHHSI M CIIOCOOBI JEHCTBUH, crerupuyecKkue s
MpeIMETHON 00JacTH «XUMUS», BHUIbI JEATEIHHOCTH MO MOJYYEHHIO HOBOTO 3HAHHUSA, €r0o
UHTEpIpeTaly, MNpeoOpa3oBaHUI0 U TNPUMEHEHHIO B Pa3IMYHBIX Yy4YEOHBIX M HOBBIX
CUTYaIUSIX.
K xon1y o0yuyenus B 8 kjacce npeIMeTHbIE pe3ysIbTaThl HAa 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:
® pacKpblBaThb CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHUH: aroM, MOJIEKyJa,
XUMHYECKUH DJIEMEHT, [POCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh
(omHOpONHAs ¥ HEOJHOPOJAHAsA), BaJCHTHOCTh, OTHOCUTENIbHAs AaTOMHas H
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBAa, MOJIb, MOJIIpHAas Macca, mMaccoBas
JIOJIST XUMUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJSIPHBINA 00BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHHS, XUMHUYecKas
peakiusi, Kiaccudukanms peakuil: peaklud COCAMHEHUS, PEeaKIUN pPa3IoKeHUs,
peaKiuu 3aMelIeHUs, PeaKkIuu OOMEHa, 5K30- W DJHJIOTEPMHUYECKHE PEaKIuu,
TeIoBoM 3¢ (deKkT peakuuu, SAPO aToMa, SICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paadyc aroMa, XUMHUYECKas CBs3b, IMOJSApPHAS U HENOJspHas
KOBAJICHTHAs CBSI3b, HOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOp, MAacCOBas J0JIs
BeIleCTBA (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;
® JILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U IPUMEHSTH 3TH
MOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALIECHUN;
® UCMOJb30BaTh XMMHMUYECKYIO CHMBOJIMKY JUISI COCTaBJEHHS (OPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUL;
® OMNpeAeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAWHEHHSX, CTETIEHb
OKHUCJICHHUS DJIEMEHTOB B OMHAPHBIX COEAWHEHUSX, MPUHAJUICKHOCTh BEIIECTB K



OTIpeNIeNEHHOMY KJIacCy COEOMHEHUH 1o (opMmyrnaM, BHUA XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl M MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh  cMbicit  Ilepuommueckoro  3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh NOHUMAHUE MIEPUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
2JIEMEHTOB OT MX MOJIOKEeHU B Ilepnoanueckoil cucteme, 3aKOHOB COXpPaHEHMS
Macchl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HHs, 3aKOHa
ABoranpo;

ONMCHIBaTh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ileproauueckoil cucTeMsl
XMMHMUYECKUX 3JIEMEHTOB: pa3jnyaTh HNOHSITUS «TJaBHas noArpymnmna (A-rpymmna)» u
«mobounas nmoarpynna (b-rpymma)», maneie u 0OJbIIME TEPUOJBI, COOTHOCHTH
o0o3HaueHus, KoTopble wuMerorcs B Tabmune «llepuonnyeckas cucrema
xuMuueckux sneMeHTtoB [I. M. MeHneneeBa» C YUCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUSI aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB M 3apsij sj]pa, oOIee YucIo
AJIEKTPOHOB U paclpeAeseHUe UX 10 IEKTPOHHBIM CIIOSIM);

KIIaCCU(PUIIMPOBATh  XUMHYECKHE  DJEMEHTbl, HEOpraHWYeCKWe  BEIleCTBa,
XMMHMUYECKHE PEaKLUH (110 YUCIy U COCTaBy YYAacCTBYIOLIUX B PEaKLUU BEIIECTB, 10
TEIIOBOMY 3P (DeKTy);

XapaKTepHU30BaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEp:KJas ONHCAaHWE TpUMEpPaMH MOJIEKYJIAPHBIX  ypaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

[IPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYeCTBEHHOTO COCTaBa,
BO3MOYXHOCTH NMPOTEKaHUSI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIDHYKO MAacChl BEILECTB,
MacCOBYIO JIOJIF0O XMMHYECKOIO 3JIEMEHTa 10 (opMyse COEAMHEHHs, MaCCOBYIO
JIOJII0 BEIECTBA B PAcTBOPE, IMPOBOJUTH PACUETHI N0 YPABHEHUI0 XMMHYECKON
peakuuu;

IIPUMEHATh OCHOBHBIE ONIEPALIMH MBICIIUTEIBHOMN ACATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHMe, 0000IIeHHe, CHCTEeMaTU3aluIo, KIacCU(UKALUIO,  BBISBICHUE
IIPUYUHHO--CIICICTBEHHBIX CBS3€d — M HW3y4EHUs CBOWCTB BEIIECTB U
XUMUYECKUX peaKluil, eCTECTBEHHO-HAay4YHbIE METOJAbI MO3HAHWs — HaOJIIO/EeHUE,
U3MEpEeHUe, MOICTMPOBAHUE, IKCIIEPUMEHT (peaJIbHbIH M MBICJICHHBIN);

ClleZIoBaTh IpaBWJIaM I0JIb30BAaHUS XUMHMUYECKOW MOCYyJOoW U J1abopaTOpHBIM
0o0OpyJl0BaHUEM, a TAKKe MpaBUiIaM OOpalleHUs C BEIECTBAMU B COOTBETCTBHHU C
UHCTPYKLUHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IIO
MOJIydEHHUI0O U COOMpaHMIO Tra3000pa3HbIX BEIECTB (BOJOpOJa M KHUCIOPOJA),
IIPUTOTOBIIEHUIO PACTBOPOB C OMNPENCIEHHOM MacCOBOM JI0JIEH pPAacTBOPEHHOIO
BEIECTBA, IUIAHUPOBATb W  IPOBOAUTH XUMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIENOYEH U KUCIOT C MOMOLIbI0 HHIUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xoHIly 00ydeHus B 9 Kjacce nmpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

pacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKUX MOHITUN: XMMUYECKUN JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTO€ BEIIECTBO, CJIO)KHOE BEIIECTBO,
BAJIEHTHOCTb,  3JIEKTPOOTPULIATENHOCTb, CTENEHb OKHUCIEHUS, XUMUYECKas
peaknus, XMMHUYecKast CBSI3b, TEIUIOBON 3 PEKT peaklu, MOJIb, MOJIAPHBINA 00BEM,
pacTBOp, JIEKTPOJIUTBI, HEINEKTPOJIUTBI, DJIEKTPOJUTHUECKAs IUCCOLIMALINS,
peaknuy MOHHOTO OOMEeHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, 0OpaTuMble U



HEOOpaTUMbIE PEAKIIUH, OKUCINTEIIEHO-BOCCTAHOBUTEIIBHBIE PEAKIIH, OKHUCIUTEb,
BOCCTAHOBHTENb, OKHCICHHE W BOCCTAHOBJIEHHE, AIIOTPONHs, aM(pOTEPHOCTb,
XMMMUECKasi CBA3b (KOBAJIEHTHAsl, MOHHAsA, METAJUIMYECKasl), KpUCTaIndecKas
pemérka, KOppo3HsT METAJUIOB, CIUIaBbl, CKOPOCTb XHMMYECKOM peakluH,
npeaesnbHo ponycrtuMas konuenTpanus 11K BemecTsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUNA U MPUMEHSTh 3TU
MOHSTHS TIPU ONKMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUJISl COCTaBJICHHS (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIHIA;

ONpEENATh BAJICHTHOCTb M CTEHEHb OKUCIEHHUS XHUMHYECKUX 3JEMEHTOB B
COEJIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeMHEHUH 1Mo (hopmysam, BUJI XUMUUECKOU CBsI3H (KOBaJIGHTHAsI, HIOHHAS,
MeTajsInyeckasi) B HEOPraHWYECKHX COEIMHEHUSX, 3aps] HOHAa MO XUMHYECKOU
(dopmyre, xapakTep cpeibl B BOJHBIX pacTBOpaX HEOPraHMUYECKUX COEIMHEHUH,
TUI KPUCTAJUTMUECKOMN PEmIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMblcn  Ilepmoamueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHME: OIHUCHIBATh M XapaKTepU30BATh TAOIMYHYIO
¢dopmy Ileproanueckoit CHUCTEMbl XMMHUYECKUX 3JEMEHTOB: pa3iu4aTh MOHSATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnoboynas noarpynna (b-rpynma)y», mMansie u
OoJnbIIME  TEpPUOJbl, COOTHOCUTH OOO3HAUEHHUs, KOTOpble HUMEITCS B
MEepUOIUYECKON TaOJIUIle, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB MW 3apsj sjapa, oOllee YHCIO DJIEKTPOHOB U
pacrpeiesieHue UX IO AJIEKTPOHHBIM CII0SIM), OOBSICHATH OOITHE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB 3JIEMEHTOB M UX COCJMHEHUH B MpefesaXx MajiblX MEepHOJOB U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh  XUMHYECKHE  DJEMEHTbl, HEOpraHMYecKue  BeIlecTBa,
XMMHYECKHE peaklnu (10 YUCIy U COCTaBy YYAacTBYIOLIUX B PEaKIUU BEIIECTB, IO
TEIUIOBOMY 3(QeKxTy, MO HU3MEHEHHUI0 CTeleHed OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOLIME U crenudUuyecKue XUMUYECKHe CBONCTBA
MPOCTBIX M CJIOXHBIX  BELIECTB, MOJATBEp)KIAas OINUCAaHUE [pUMepaMu
MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKLIUM;
COCTaBIIATh YPAaBHEHHS SJICKTPOIUTHUYECKON TUCCOLMAIMU KHUCIOT, IIeNoued |
COJIeH, MOJIHbIE ¥ COKpAIEHHBbIC YPAaBHEHUSI PEaKIMil HOHHOTO 0OMeHa, YpaBHEHHUSI
peakiui, TMOATBEPNKAAIOIIUX CYIIECTBOBAHUE T'€HETHMUYECKON CBSI3U  MEXKIY
BEII[ECTBAMU PA3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIYMCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEILECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO 3JIeMEHTa 1o (opMyse COEAMHEHHs, MaCCOBYIO
JIOJIF0 BEILECTBA B PAacTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHUYECKOMN
peakuuu;

coOmoaTh TMpaBWiIa IOJIb30BAHHUS XUMHUYECKOM TOCyIod M J1abopaTOpHBIM
o0Opy/ZI0BaHHEM, a TakXe IMpaBuia OOpalIeHHUs C BEIIECTBAMH B COOTBETCTBUM C



WHCTPYKIUSMH TIO BBIINOJIHEHUIO JAOOPATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJIyYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEMIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);
MPOBOJIUTh PEAKIIMH, TOJATBEPXKIAIOIMINE KAueCTBEHHBIM COCTAaB pa3IMYHBIX
BEILIECTB: PACIIO3HABAThH OMNBITHBIM MYTEM XJIOpPUI-, OpOMUA-, HOAU-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, TUAPOKCHA-UOHBI, KATHOHBI AMMOHHS M HWOHBI
M3YYEHHBIX METAJIOB, MPHUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX
BCIIECTB;

MIPUMEHSATH OCHOBHBIE OTE€paIlUi MBICIUTEIILHON JESTEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEeHNe, CUCTEeMAaTH3allUI0, BBISBICHUE MPUUYUHHO-CICACTBEHHBIX
CBSI3€M — JJI M3YYEHHUsI CBOMCTB BEIIECTB M XMMHUUYECKUX PEAKIU, €CTECTBEHHO-

HAay4YHBIC MCTOABI TIO3HAHUA

HaOII0AEHHE,

AKCIEPUMEHT (pEaJbHbIA U MBICIEHHBIN).

U3MEPCHHUE, MOACINPOBAHUC,

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koun4yecTBo yacos
Ne Kon Mpa JJIeKTPOHHbIE
TPOJ | KTH
HaumeHoBaHue pa3ieioB U TeM (ungposwbie)
Bcer | bHBI 4ecK
n/ | mporpamMmmabl oOpa3oBaTe/ibHbIE
n ° ¢ ne pecypchl
pado | pado
ThI ThI
Pasznen 1. IlepBoHavaibHble XMMUYECKUE OHATHS
X — 0
11 eCI/”I“l\e/I(I:FZOSHEEIl{XI/(II;an 3 :I?fiiecmﬁ 5 2 Bubnuorexa LIOK
' P https://m.edsoo.ru/7f41837c
JESATEIBbHOCTH YEJIOBEKA
12 | Beme ecKIte De 15 1 bu6mmoreka [IOK
. CTBA U XMMUYECKHE PEAKLIUU
B peartt https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Paznea 2. Baskneiiliue npeacTaBuTe/Id HeOPraHu4eCKUX BellecTB

51 Boznyx. Kucnopon. [Tousitue 06 6 bu6mmoreka [JOK
OKCHaX https://m.edsoo.ru/7f41837c
29 Bopopoa.llonsarue o kucnorax u 8 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznen 3. Illepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuiueckux 3jaementon /1. U.
MemnpgeseeBa. Ctpoenue aToM0B. XuMHYecKasi ¢BA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE

peakuuu
[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cuctema 7 bu6mmoreka [{OK
XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue aToma
XumMu4decKas CBS3b.
3.2 OKI/ICJII/Ie’feJ?I)H(;- : 8 1 Bubmrotexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEJIHHBIC PEAKITHH
bu6mmorteka [IOK
Hroro o paszexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmoreta LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KJIACC

KoanuyecTBo 4acos

Kon

IIpa

DJIeKTPOHHBbIE
Ne HaumeHoBaHUe pa3iejioB U TeM Tpod | KrH (ungposbie)
Be bHBI | 4YeCcK
n/n | MmMporpamMmabl oOpa3oBaTe/ibHbIE
ero | e ue
pecypcsbl
pado | pabo
ThI ThI
Pa3znen 1. BemmecTBo 1 XUMHYECKHEe peaKkIu
[ToBTOpEHue u yriydieHne 3HaHuN bubnuorexa [IOK
11 5 1
OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XHUMHUYECKHX PEaKIHii https://m.edso0.ru/7f41a636
DJIEKTPOJIMTUYECKAS AUCCOIUALIMS. bu6mmoreka [JOK
1.3 8 1 1
XMMHYECKHE PEakluu B PacTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
) OO1as XxapakTepucTuKa il . . BuGmmorexa [OK
. XUMUYECKUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpymmbl. ['amoreHs
2.2 OO11ast xapakTepuCTUKa 6 bubnuorexa [IOK
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XUMHYECKUX dJeMeHTOB VIA-
rpynmnsl. Cepa U €€ CoOeqMHEHUS

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

OOmast xapakTepuCTUKA

93 XUMHYECKUX dJIeMEHTOB VA- 7 bubmuoreka [IOK
' rpymisl. A3ot, Gochop u ux https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01as XxapakTepucTUKa
24 XUMHYECKUX AeMeHTOB |V A- 8 bu6mmoreka [{OK
' IpyIIbL. YTISPOI U KPEMHHUN U UX https://m.edsoo.ru/7f41a636
COCTMHCHUS
Wroro mo pazueny 25
Paznen 3. MeTa/uibl U MX COeIMHEHMSI
bubmmoreka [{OK
A1 7 4
3 Obupie cBOHCTEA MeETAIOR https://m.edsoo.ru/7f41a636
3. Baxsneiimme MeTamisl 1 UX 16 bu6moreka [IOK
' COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznea 4. Xumusi v oOKpy:Kamomas cpeia
41 BeniecTBa u MmaTepuanbl B KU3HU 3 bu6moreka [IOK
' JeNoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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