PabGouasi nporpamma
yuyeOHoro npeamera «Xumus. bazoBblii ypoBeHb»

st odydamuxca 8-9 kiaaccon



MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparmy, Ha OCHOBE TPEOOBAaHHM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHONW TMPOrpaMMbl OCHOBHOTO  OOIIETO
oOpazoBanusi, npeactaBieHHbx B DI'OC OO0, a Takke Ha OCHOBE (heepabHON
paboueii mporpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIICTIIIHH MTPETIOIaBaHus YIEOHOTO
npeaMera « XMuMus» B 00pa3oBaresibHbIX opranuzanusax Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T MPEIACTABICHUE O IENsIX, OOIel cTpaTeruu
o0yueHHUsl, BOCIUTAHUS W Pa3BUTUS OOYYAIOIMIMUXCS CPEACTBAMHU Y4eOHOIO
npenMeTa, yCTaHaBIMBAET o0s3aTeNbHOE MPEeIMETHOE coJiepKaHue,
IpeIycCMaTpUBAET pACIpEEICHHEe €ro IO KilaccaM M CTPYKTYPUPOBAHHUE I10
pazieliaM M TeMaM MPOrpaMMbl IO XUMHHU, OMNPEIENSCT KOJUYECTBEHHBIC H
KaueCTBEHHbIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCIIEIOBATEIBbHOCTh ~ M3YYEHUS XHUMHUM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTrO TMpollecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolmUXCs, ONpeAcIsIeT BO3MOXXHOCTH —IpeaMera IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMs, a TaKkke TPeOOBaHM K
pe3yJibTataMm 00y4YeHHs] XUMUM HA YPOBHE II€JIeH U3YUEHHUs IIPEAMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENFHOW JAEATEIbHOCTH OOYYaromerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUpPOBAHHMS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IUHCTBE MHpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHUEH NPEACTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJIOO0ATbHBIX
npo0iieM yCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBOM U SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenne xumunu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIS  CaMOpa3BUTUA U
dbopMHUpPOBaHUSA KYJIBTYPBI IUYHOCTH, €€ 00I1IeH 1 (YyHKIIMOHATHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHPHOW  y4eOHOW  JESITEIbHOCTH,
SKCIEPUMEHTANIBHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEHLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YUYarOIINXCS;

CrocoOCTBYET (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTUYECKOE
00pa3oBaHHUE O0yJArOITHUXCSI.

JlanHbple HampaBlieHUS B OOYYEHHH XHMHHM OOCCIEYHMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTOo  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecku



aJIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUU Ha ONPEJCIEHHOM JTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsI OPUEHTHPOBAH HA
OCBOCHHME OOYyYarOUIMMUCS CHCTEMBbI MEPBOHAYAIbHBIX IMOHATUNH XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus NporpaMMbl MO XMUMHH COPMHPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona k €€ mzyudeHnro. ColepikaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O NPHUHIMILY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TpeACTaBlIeHUN 00 JJIEKTPOJIUTUYECKON AMCCOLMAIMN BEIECTB B
pacTBopax.

Teoperndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSASA ()YHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXKHOCTEH NMPAKTUYECKOTO IPUMEHEHUS U MTOJTyUYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HDOPMHPOBAHUIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HAHUS B Hayke. M3yuyeHHe XMMUU NMPOUCXOAUT C MPUBJICUYCHUEM 3HAHUU W3
paHee M3YyYEeHHBIX Y4eOHBIX mpeameToB: «Okpykawomuii Mupy, «buonorus. 57
KJacce» U «Pusuka. 7 Kinacey.

[Ipy wu3ydyeHHH XUMUU MPOUCXOTUT (HOPMHUPOBAHME 3HAHUH OCHOB
XUMHUYECKON HAayKHd Kak O00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEeATENBHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBIL. 3a7ada
y4eOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000I1IeHNIT MUPOBO33PEHUYECKOr0 XapakKTepa, si3blka HAyKH, B IMPUOOILIEHUU K
HAy4YHBIM METOJAM MO3HAHUS MPHU U3YYEHUH BEUIECTB U XUMUYECKUX PEaKIUH, B
(bopMHpPOBAaHUY U PA3BUTUH MMO3HABATENbHBIX YMEHUN U X IPUMEHEHUH B y4eOHO-
MO03HABATENbHON M y4eOHO-UCCIEeI0BATEIbCKON EATEIbHOCTH, OCBOCHUU MPABUII
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3HauY€HHE MPUOOPENTH TaKue 1ENH, KaK:

— (dopMupoBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOILIeHHe
oOyJaronmxcsi K CaMOCTOATEJIbHON IT03HABATEIbHONW NIE€ATEIbHOCTH, HAy4YHBIM



METOoJaM TMO3HaHUS, (OPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YyJArOIITUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATEIbHOCTH, MO3HAHUSA M CaMOINO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (QopmupoBaHue oOmEeld (YHKIMOHAIBHON W  €CTECTBEHHO-HAYYHOMU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUSA
OKpPY’KaroIIeT0 MHpa, WUCIOJB3YsS 3HAHHUS U OMBIT, MOJTYYCHHbIE TMPU U3YYCHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B IOBCETHEBHOM KU3HU U TPYI0BOU
JEeSITEIbHOCTH;

— (QopmupoBaHue y O0O0yyaroUMxcs T'yMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW Uil BBIPAOOTKH HKOJIOTMUYECKU
1eJ1IeCO00Pa3HOro MOBEAEHUS B ObITY M TPYAOBOM JEATENbHOCTH B LENIIX
COXPAHEHUS CBOETO 3/I0POBbs M OKPYKAIOLIEH IPUPOAHON CPEABL;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOEHHMS OOIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANPaBIEHHOCTH AANbHEHIIEro
00yueHus.

IIpodopueHTAMOHHBIH KOMIIOHEHT 00pa30BaTeJIbHOM NIPOIPAMMBI.

CdopmupoBaTh mpeACTaBICHUE O LIUPOKOM CHEKTpe Mpodeccui,
TpeOYIONTUX 3HaHUI B 00JIaCTH XUMUH.

- [Toka3aTh MpaKTUYECKYI0 3HAYMMOCTh XUMUYECKUX 3HAHUIA B COBPEMEHHOM
MUPE U PA3INYHBIX cPepax yeIoBEUECKOMN eATENbHOCTH.

- Pa3BUTh MHTEpEC K HUCCIEN0BATENbCKOW M MPAKTUUYECKOW JEATEIbHOCTU B
XUMHUYECKON OTpaciu.

- I[lomoup yuammmcst OUEHUTh COOCTBEHHbIE CKJIOHHOCTH U CIOCOOHOCTH
OPUMEHUTENBHO K NPOPECCUsIM XUMHUKO-TEXHOJOTHYECKOr0, MEAUIHUHCKOTO,
HKOJIOTUYECKOTO U UCCIIEI0BATEIHCKOTO MPOdUIIS.

3anaym.

- UndopmanmonHsie: 3HaKOMUTH € TpodeccusiMu (XUMHUK-TEXHOJIOT, 1a00paHT
XUMUYECKOTO aHaiu3a, (QapmaleBT, Bpay-J1adOpaHT, HKOJOr, KPUMHUHAIKCT,
MaTepuaioBel, HEQTEXUMUK U Ap.).

[TpakTHKO-OPHEHTUPOBAHHBIC: BBIMOJIHATH JIA0OPATOPHBIC OMBITHI U
IpakTUYeCKue padoThl, MOJETUPYIOIIKUE MpOoPecCHOHANbHbIE 3aJaud (aHaIu3
BEIIECTB, MOJyYeHHE MATepUaJIOB, PEUICHUE IKOJIOTMUECKUX MPoOIeM).

* MOTUBAaILIMOHHBIE: IPOBOJUTH CBSI3U MEKIY TEOPETHUECKUM MaTEpUAIOM U
€ro NPUMEHEHUEM B pEaIbHOM IPOU3BOACTBE, MEAULIMHE, OBbITY.

- MeranpeameTHble: pa3BUBaTh HaBBIKM HaOJIOJEHUS, aHanu3a, paboThl C
uHpopManueit, coOmroaeHUsT TTpaBUJI 0E30MACHOCTH — KIIFOUYEBBIE KOMIICTCHITUN
JUI. MHOTHUX TEXHUYECKHUX Mpodeccuil.

Oo6111ee yncIio 4acoB, OTBEAEHHBIX /711 U3YUEHHsI XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, coctaBisieT 136 vaco: B § kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



@opmbI NpPOBEJECHUSA: YPOKM H3Yy4YEHHMS HOBOI'O MarTepuaia: YpOK-JIEKLus,
ypok-0ecesia, ypoK C HCHOJb30BaHWEM y4eOHOro KMHODWIbMA, YpPOK
TEOPETUYECKUX W IPAKTHYECKUX CAMOCTOSATEIBHBIX PadO0T, ypOK CMEIIAHHBIN
(coueraHre  pa3NUMYHBIX  BUJOB YpOKa Ha OJHOM  YpOKe); YPOKHU
coBepuieHcTBoBaHusa 3YH: ypok camocTosTenbHbIX paldoT, ypok-iaboparopHas
paboTa, ypoK NPaKTUYECKUX PAOOT, YPOK-IKCKYpCHUsS, CEMHHAP; YPOKU KOHTPOJIS
3HaHMI: ycTHast (opma poBepkH ((ppoHTaNbHAsA, UHIWBUAYaJIbHAs U IPYNIIOBOM
OMpocC), MUCbMEHHAsl MPOBEPKA, 3a4€T, 3aUE€THHIEC MPAKTUUYECKHUE U JIaDOpaTOpHbIE
paboThI, KOHTPOJIbHAS (CAMOCTOSITENbHAS) pab0Ta, CMEIIAHHBIN YPOK.



COJEPXXAHME OBYUYEHUA

8 KIIACC
[IpoBepsiembie 71eMEHTHI coiepkaHus (8 Kiacc)
Kon IIpoBepsieMblii JIIEMEHT COJICPKAHUS
1 IlepBoHayanbHbIE XUMUYECKUE TIOHATHUS
1.1 |IIpeamer xumuu. Ponp XuMHUM B KU3HHU 4YeIoBeKa. XUMHS B cHUCcTeMe HayK. Tena u BemecTBa. DU3NYECKUE CBOMCTBA
BEILIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB
1.2 |IlonsTue 0 MeTOAAX MO3HAHUA B XUMUH. YHCThIE BelecTBa U cMecH. CIocoObl pa3aeieHus cMeceit
1.3 |ATombl U MOJEKynbl. XUMHUECKHUE 3IeMEHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. IIpocThie M CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHUE
1.4 |Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpHass aToMHasg macca. OTHOCHUTENbHAsh MOJIEKYJIApHas Macca. MaccoBas 105 XMMHYECKOIO 3JIEMEHTa B
COEAMHEHUH
1.5 |KonuuectBo BemecTtBa. Mosb. MonsipHas Macca. B3anMOCBSA3b KOJIWMYECTBA, MACCHI U YHUCIA CTPYKTYPHBIX €IUHUIL
BeliecTBa. Pacuersl o ¢popmysiaM XUMHUYECKUX COETUHEHUM
1.6 |®dusnueckue U XUMUYECKHUE SBJICHUS. XUMHUYECKas peakius M €€ MPU3HAKU. 3aKOH COXPaHEHHUsS MacChl BEIIECTB.
Xumuyeckue ypaBHeHus. Kiaccudukanusi XuMu4eckux peakiuii (CoeIMHEHUs, Pa3JIOAKEHHUsI, 3aMeIleHHs, OOMEHA)
1.7 | XuMHUECKHI SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCY/IOH, ¢ TpaBuUiIaMu pabOThl B JTaOOPATOpUU U TPUEMaMHU

oOpaieHus ¢ 1abopaTOpHBIM 00OpYAO0BAaHUEM, H3YUYCHUE U ONMHMCaHUE (PU3NUECKUX CBOMCTB 00Pa3loB HEOPraHUYECKHUX




BEILLECTB, HaOmoAeHHEe (Pu3nuecKuX (IUIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYNKE, KHUIIEHHE H
KOHJIEHCAllMsl BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJMBAHME MEIHOM MPOBOJOKH, B3aUMOJICWCTBHE MeJa C
KHUCJIOTOW) SIBJICHUM, HAOJIOJEHWE M ONMCAaHUE MPU3HAKOB MPOTEKaHUS XMMHMUYECKHX peakuui (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pasznoxeHue ruapokcuaa meau (II) mpu wHarpeBanuw,
B3aMMO/eicTBHE Xkene3a ¢ pactBopoM cosv Meau (II), uzydyenne crocoboB pasaeneHust cmecei (C IOMOIIbIO MarHuTa,
(¢unbTpOBaHME, BHIIAPUBAHUE, TUCTUILIALUSA, XpoMaTorpadus), MpoBEIEHUE OUNCTKU MOBAPEHHON COJIM, HaOIOIEHNE U
ONHCaHUE PE3YJIbTATOB IPOBEACHUS OMbITA, MIITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcChl, CO3/1aHUE MOJENIEH MOJIEKY
(mmapocTepKHEBBIX)

2 Baxueiiime mpeacTaBuTeN M HEOPraHUYECKUX BEIIECTB

2.1 |Bo3ayx - cMech ra3oB. CoctaB Bo3ayxa. Kucinopos - anemMeHT u npoctoe BeilecTBo. Haxox1eHre Kuciopoia B Ipupo/ie,
dbuznyeckre U XuMUyeckue cBoiicTBa (peakuuu ropenusi). Oxcunbl. [Ipumenenue kucinopoaa. CrocoObl MOTy4YeHUs
KHCIIOpOa B JIa0OpaTOpPUH U MPOMBILIEHHOCTU. KpyroBopoT kuciopozaa B npupoae. O30H - alioTponHasi MOAU(PUKaLNS
KHCIIOpOAa

2.2 |TemnnoBoii 3¢(HEeKT XUMHUIECKON PEaKIIUU, TEPMOXUMUUYECKIE YPABHEHHMS, IK30- U SHIOTCPMHUUCCKHUE PEAKIIUU. TOTUIHBO:
yroJib U MEeTaH. 3arpsi3HeHue BO3AyXa, yCHIEHUE MapHUKOBOTO 3(pdeKTa, pa3pylieHue 030HOBOTO CI0A

2.3 |Bomopox - aiemeHT M mpocroe BeulecTBo. HaxoxxaeHue Bojopoja B mpupoje, pu3sniyeckue U XMMUYECKHE CBOMCTBA,
IpUMEHEHUE, crocoObl nonydeHus. Kucinotsl u conu

2.4 |Monspublit 00beM razoB. PacyeTsl 10 XMMHUYECKUM YPAaBHEHUSIM

2.5 |®usnueckue cBoMCTBA BOABL. Boma kak pactBopurenb. PacTtBopel. HacellieHHbIE M HEHACHIIEHHBIE PAacTBOPHI.
PacTBopruMOCTh BemecTB B BoJie. MaccoBasi 107151 BEIIECTBA B pacTBOPE. XUMUUYECKHAE CBOMCTBA BOAbI. OcHOBaHUs. Poiib
pacTBOpPOB B IPUPOJIE U B KU3HMU 4eloBeKa. KpyroBopor Bonbl B mpupoJe. 3arpsA3HEHUE NPUPOIHBIX BoA. OxpaHa U
OYMCTKA MPUPOJHBIX BOJ

2.6 |Kmaccudukamms Heopranmueckux coeamHeHuil. Oxcuapl. Knaccuduxarmus oxcujoB: coieobOpasyromue (OCHOBHBIEC,




KHACJIOTHBIE, am(oTepHble) U HecoseoOpasyrome. HomeHkiatypa okcuaoB. PU3NYECKHE U XUMHUYECKHE CBOMICTBA
okcuoB. [lonyuenue okcuaoB

2.7

OcHoBanus. Kimaccudukanuss OCHOBaHW: WIENOYM W HEPACTBOPUMBICE OCHOBaHMs. HoMeHKIaTypa OCHOBaHUHU.
Ou3nYeCcKre U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryueHne ocHOBaHUM

2.8

Kucnorel. Knaccudukamus xucmor. Homenkmarypa kuciaoT. Pu3uWyeckMe M XUMHUUYECKHE CBOMCTBA KHUCIOT. Psin
aktuBHOCTH MeTaiioB H.H. bekerosa. [lonyuenue kucior

2.9

Comu. Homenknatypa coneil. @u3nyeckue 1 XMMAYeCKUe CBOMCTBa cotied. [lomyuenue conei

2.10

['eneTnueckas cBA3b MCKIY KiIaCCaMM HCOPIraHN4YCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE ONPE/CIIEHNE COJCpKAaHUS KUCIOpOoAa B BO3[AyXe, MOIy4YeHHE, COOMpaHue,
pacro3HaBaHHE M W3YUYEHHE CBOWCTB KHUCIOPOZa, HAOJIIOJEHHE B3aUMOACHCTBHS BEIIECTB C KHUCIOPOJIOM U YCIIOBUS
BO3HUKHOBEHHUSI U MpPEKpaleHUs] TOpeHus (Iokapa), 03HaKOMJICHHE ¢ 00pasllaMH OKCHIOB M OMHCAaHHE MX CBOICTB,
noJiyueHue, cooupanue, paclo3HaBaHue U N3yUYeHUE CBOWCTB BOJIOPOa (TOpeHue), B3aUMOACHCTBHE BOJAOPOAA C OKCUIOM
veau (II) (BO3MOXKHO HCIOJIB30BAaHWE BHUACOMATEPUAJIOB), HAONIOJCHHE OOpA3IOB BEMIECTB KOJIMYECTBOM | MOIb,
UCCJIEIOBAHUE OCOOEHHOCTEN PACTBOPEHMS BEIIECTB C PA3NMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C
ONPEICICHHOM MacCOBOM J10JIei PaCTBOPEHHOTO BEIECTBA, B3aUMO/JICUCTBUE BOJIbI C METAINIAMU (HATPUEM U KaJIbIIUEM )
(BO3MO>XKHO MCHOJB30BAHUE BUIEOMATEPHATIOB), ONPE/IETICHUE PACTBOPOB KUCIOT U IIEI0YEH ¢ TOMOLIBI0 UHANKATOPOB,
UCCIIeI0BaHNE 00pa3I[0B HEOPTAHUUECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOIIO/IEHNE U3BMEHEHUS! OKPACKU MHANKATOPOB
B pacTBOpax KHUCIOT U HIes0Yeil, n3yueHue B3auMojeincTBusa okcuaa meau (I1) ¢ pactBopom cepHOl KUCIOTHI, KUCIIOT €
MeTaJlJIaMH, PEaKIUi HEUTpAIN3alu1, OJyYeHUE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHUE OJHOTO METAJIJIa IPYTUM U3
pacTBOpa COJM, PELICHHUE SKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMe "BaxHelire Kiacchl HEOPraHNYeCKUX COeTMHEHUI"

[lepnognueckuii 3axkoH M Ilepuogmueckas cucrema xummyeckux sieMmeHToB J[.M. MenneneeBa. CtpoeHue aToMoB.
Xumunyeckas cBA3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN

3.1

HepBI)Ie ITOIIBITKH KJ'IaCCI/I(l)I/IKaL[I/II/I XUMHUUYECKHUX 3JIeMeHTOB. IloHsTHe o rpymmax CXOAHBbIX 3JICMCHTOB (H_ICJ'IO‘-IHBIG n




HIEJIOYHO3EMENBHBIE METAJIbl, TaJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am(pOTEpHbIE OKCHUIBI U
TUAPOKCUIBI

3.2

[Tepnonnueckuii 3akoH. lleproanmueckas cucrema xumuueckux 3nneMeHToB J[.M. MenaeneeBa. KopoTkonepuonnasa u
mHHONIepuoHas (opmel [leproanueckoit cucremsl xumuueckux snemenToB .M. Menneneesa. [leproasl u rpynmsl.
@uU3NYECKUNA CMBICI ITOPSIKOBOIO HOMEPA, HOMEPOB IEPUOJIA U IPYIIIIBI AJIEMEHTA

3.3

Crtpoenne atoMoB. CocTaB aTOMHBIX sfiep. M3oTomnbl. DnekTponbl. CTpoeHHEe 3JEKTPOHHBIX 0007104eK aTOMOB TIEPBBIX 20
XUMHUYECKUX 351eMeHTOB [lepnonnueckon cucremnl .M. MenneneeBa. XapakTepucTKa XMUMHUECKOTO 3JIEMEHTA M0 €ro
nonoxeHuro B [lepuonnueckon cucreme [[.11. Menneneesa
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3aKOHOMEPHOCTHU W3MEHEHHS PaJyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAIUNINYECKUX CBOMCTB MO
rpynmnaMm u nepuonam. 3HadeHue [lepuoamueckoro 3akoHa u Ilepronnyueckoil CUCTEMbl XMMHYECKHUX AJEMEHTOB IS
pa3BuTUsA HayKu U npakTuku. J[.11. MeHnenees - yueHbIl U rpaKJaHuH

3.5

Xumudeckas cBsi3b. KoBaneHTHast (MMosipHasi ¥ HEMOJISIPHAs) CBS3b. DJIEKTPOOTPUILIATEIIBHOCTh XUMUUECKUX JIEMEHTOB.
HNounag cBs3b

3.6

Crenenp oxuciienusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIC peakiuu. IIporiecchl OKUCIEHHUS U BOCCTaHOBJICHUS.
OKUCIIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKHUI IKCIIEPUMEHT: U3yUeHrEe 00pa3IloB BEIIECTB METAJIIOB M HEMETAINIOB, B3aUMOICHCTBUE THAPOKCHIA ITUHKA
C pacTBOpaMHM KHCJIOT U 11IeJI0YEH, TPOBEICHUE OMBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pa3aoKeHus, COeAUHEHUS )

9 KUIIACC

IIpoBepsiemMble 31eMeHTHI coaep:kaHud (9 Kiaace)




Kon

[IpoBepsieMblii 3JIEMEHT COJIEPKAHUS

BemecTBo n xumuueckas peakuusi. [loBropenue

1.1

HepI/IO,Z[I/I‘IGCKI/Iﬁ 3aKOH. Hepnozmqecmﬂ CHUCTCMa XHMMHUYCCKUX JOJICMCHTOB I[I/I MCHILGJIeeBa. CTpOCHI/Ie aTOMOB.
3aKOHOMCpHOCTI/I B HW3MEHEHHMH CBOWCTB XHUMHUUYECKHX 3JIECMEHTOB IICPBLIX TPCX IICPHUOIOB, KallUsd, KaJIbLUA W HX
CO@I[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHHUCM J3JICMCHTOB B HepHOIIHqGCKOﬁ CUCTEMC U CTPOCHHUCM HUX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA. BUbI XUMHUYECKOMN CBS3HU. TUIIBI KPpUCTATINIMYCCKUX PCIICTOK, 3aBUCUMOCTD CBOICTB BEIICCTBA OT
THUIIa KpHCTaHHI/I‘{eCKOﬁ PCUICTKHU U B A XUMHUYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_[I/IH N HOMCHKJIaTypa HCOPraHNM4CCKUX BCIICCTB
(Me)K,Z[YHapOI[Ha}I )41 TpI/IBI/IaHBHaH). XHUMHMYECKHE CBOMCTBA BCHICCTB, OTHOCAINIUXCA K PA3JIMYHBIM KJIdCCaM
HCOPTraHUYCCKUX COCI[I/IHCHPIﬁ, IFCHCTHUYCCKAA CBA3b HCOPTAHNYCCKHUX BCIICCTB

1.3

Knaccudukanus XUMHUYECKUX peakUuid MO pa3iuyHbIM MpU3HAaKaMm ([0 YMCIY M COCTaBYy YYacTBYIOLIMX B PEAKIHUH
BELIECTB, N0 TEIIOBOMY 3D (PEKTy, M0 U3MEHEHUIO CTENEHEN OKUCICHUS XMMHUYECKUX JIEMEHTOB, 10 0OpaTUMOCTH, 1O
YYaCTHIO KaTalu3aTopa). DK30- U AHAOTEPMUYECKUE PEAKIUHU, TEPMOXUMHUYECKHE ypaBHeHUs. [loHsTHe O cKopocTH
XUMUYECKON peakuun

1.4

ITousarue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUUYCCKUX PCAKIUAX. IIoHsiTHE O TOMOTEHHBIX U ICTCPOrcHHLIX pCaKIUAX.
[TonsiTHe O XMMHYECKOM PaBHOBCCHHU. CDaKTOpBI, BIIMAIOIIME Ha CKOPOCTbH XUMHUUYECKOMN pCakKyn MW II0JOKCHHUC
XUMHUUYCCKOI'0O paBHOBECHS

1.5

OKHUCITUTENHPHO-BOCCTAHOBUTEIIBHBIC PEAKIUU, JJICKTPOHHBIN OalaHC OKHCIUTEILHO-BOCCTAHOBUTEIIFHON PEAKIIHH.
CocTaBneHue YpaBHCHHH OKHCIWTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUA C WCIMOJIB30BAHUEM METOMA JJICKTPOHHOTO
Oamanca

1.6

Teopus 2JNEKTPOIUTHUECKON AUCCOUMAIMM. OJIEKTPOIUTHI W HEIJIEKTPOJUThl. KaTuoHBI, aHMOHBL. MeXaHu3M
JUCCOIMAIIMN BEIIECTB C PA3IMYHBIMU BHJIAMH XHMHUYeCKOW cBsi3u. CremeHb auccoruanuu. CUIbHBIE W Cla0bie
AIEKTPONHTHL. Peakiiunm MoHHOro oOMeHa. YCJIOBHUS MPOTEKAHHUS PEaKIMi MOHHOTO OOMEHA, IOJHBIC M COKpAIICHHBIC
WOHHBIE ypaBHEHUS peakiuil. CBOMCTBAa KHUCIOT, OCHOBAHUI M COJIEM B CBETE MPEJCTABICHUI 00 3JEKTPOIUTUUYECKOM




nvcconmanyu. KauecTBeHHbIE peakuy Ha MOHBL. [IoHSITHE O THAPOIN3E CONen

1.7

XUMUYECKUN 3KCHEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTAJUIMUECKHUX PEIIETOK HEOPraHMYeCKUX BEIECTB -
METa/NIOB U HEMETAIOB (Tpadura M amMasa), CIOXKHBIX BEMIECTB (XJIOpHIAa HATPHs); HUCCICAOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XUMHUYECKOM PEeaKIMK OT BO3IECHCTBUS Pa3IMUHbIX (PAKTOPOB; UCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB
BELLECTB, MPOLECCA TUCCOLUALMN KUCIIOT, IEJ0Yel U cosiei (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPUATIOB); IPOBEICHUE
OMBITOB, WUTFOCTPUPYIOLIUX MPU3HAKH MPOTEKAHMS pEaKUUii MOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BBIJCICHHUE rasa,
0o0pa3oBaHHE BOJbI); OMBITOB, WLIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKlMil (TopeHwue,
peaklMK pa3oKeHUs, COCIMHEHHUS ); pPacllO3HABAHWE HEOPTaHMYECKUX BEIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIUN Ha
WOHBI; peIeHNE SKCIIEPUMEHTAILHBIX 337124

Hewmerannsl u ux COCIMHCHUA

2.1

OOmmas xapakTepucTHKa raJoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue u
¢dbu3rUecKrue CBOMCTBA MPOCTHIX BEIIECTB - TaJOT€HOB. XMUMHUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOJACHCTBUE C
MeTajylaM{, HeMeTalUulaMu, Ienoyamu). XsopoBogopoid. CoiisiHasi KUCIOTa, XMMHYECKHWE CBOMCTBA, IOJY4YEHHE,
MIpUMEHEHHE. J[eMCTBUE XJIOpa M XJIOPOBOAOPOJA HA OPraHM3M 4YeJIOBEKa. BakHEWIHe XJIOpUAbl U UX HAXOXKICHUE B
MPUPOIE

2.2

OOmas xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIICHMS.
Crtpoenue u (pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJa U cepbl. AJUIOTPOIHbIE MOIU(UKALIMYA KUCIOPOJIa U
cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOI, CTpOCHUE, PU3NUECKIEe U XUMUYecKue cBorcTBa. OKCUABI Cephl Kak
IpeICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCI0Ta, GU3NYECKUEe U XUMUYECKHE CBOMCTBA (001I1e KaK MPeICTaBUTEINs
KJlacca KHUCIOT M crenuduyeckue). XUMHUECKUE PeaKlny, JIeXKallie B OCHOBE IMPOMBIIUICHHOTO CIOCO0a MONTyYeHHUS
cepHoit kucnoTsl. [Ipumenenue. Conu cepHON KUCIOTHI, KaYeCTBEHHAsI peakius Ha cynbdar-non. Haxoxnenue cepsl u ee
COEIMHEHHI B mMpupoje. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLEH Cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUS

2.3

OO6mas xapakTepuctuka 3aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTETICHH OKHUCIICHUS.
A3o0T, pacrpocTpaHeHue B pupoe, Gu3ndecKue U XUMHUIEeCKue cBoiicTBa. KpyroBopot a3zora B mpupoje. AMMHAK, €T0




dbu3nYecKkre M XUMHUYECKHE CBOICTBA, MOdydeHHe W npumeHeHue. Cojid aMMOHMS, UX (PU3UYECKUE U XUMHUYECKHUE
CBONCTBa, nMpuMeHeHre. KauecTBeHHasi peakius Ha MOHBI aMMOHMS. A30THasi KUCJIOTa, €¢ MoJiydyeHue, GU3ndecKue u
XUMHUYECKHE CBOMCTBA (0OIIME KaK MPeICTaBUTENs Klacca KUCIOT U crienuduyeckue). Mcnoib3oBaHUEe HUTPATOB U COJICH
aMMOHUSI B Ka4€CTBE MUHEPAIBHBIX YI00peHUN. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COCAMHEHUSIMH a30Ta
(KUCIOTHBIE TOXKIM, 3arps3HEHUE BO3/yXa, TOUBBI U BOJOEMOB)

2.4

docdop, aorponnsie Moaudukanuu pocdopa, husndeckue u xummuueckue cBoiictsa. Oxcun dpocdopa (V) u pochopnas
KHCITOTa, (U3MYECKUE W XUMUYECKHE CBOWCTBa, moiydeHwe. Mcmomb3oBanue (ochaTroB B KauyecTBE MHHEPATBHBIX
yA00peHuit

2.5

Oobmas xapakrepuctuka 3neMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbBIE CTETIEHU OKUCICHHS.
VYrnepon, amnoTponHbie MOAU(PHUKALIMY, PACIPOCTPAHEHUE B IPUPOAE, PUINIECKUE U XUMUYECKHE CBOWCTBA. AcopOIusl.
Kpyrosopor yriepoaa B nmpupoae. OKcuabl yriepoaa, ux (pU3NYECKUe U XUMUYECKHUE CBOMCTBA, IEWCTBHE HA >KUBBIC
OpraHu3Mbl, MOJYYEHHE W NMPUMEHEHUE. DKOJIOTMYECKUe MpoOieMbl, CBA3aHHbIE ¢ okcuaoMm yriepoaa (IV); rumoresa
rJ100aJIbHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBINA 3(PPeKT. YroibHas KUCIOTa U €€ COJU, UX (PU3NUECKUE U XUMHUUYECKHUE
CBOICTBa, MOJyuyeHUEe U npuMeHenue. KauectBeHHas peakuusa Ha kapOoHaT-MoHbI. Mcnonap30BaHre KapOOHATOB B OBITY,
MEJIMLINHE, MPOMBIIIIIEHHOCTH U CEJIBbCKOM XO35IMCTBE

2.6

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH,
ATAHOJ, TJIMIEPUH, YKCYCHas kucioTa). Ux coctaB u xumuueckoe ctpoeHue. [loHsTHEe O OMOJIOTHYECKH Ba)HBIX
BEILIECTBAX: KUpaxX, OeJkax, yrieBoJax - U UX POJM B JKM3HU 4YeJOBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUM

2.7

Kpemumuii, ero gusndyeckue m XUMUYECKUE CBOMICTBa, MoiydeHue U npumeHeHue. COeqUHEHHs] KPEeMHHSI B HPUPO/IE.
OoOwmue npexacrasienus 006 oxcune kpemuus (IV) m xkpemHueBod kucnore. CHIMKaThl, UX HCHOJIb30BAHUE B OBITY,
MEUIMHE, IPOMBILUIEHHOCTH. BaxkHele cTpouTenbHble MaTepuaibl: KEpaMUKa, CTEKIIO0, IIEMEHT, OETOH, KeJIe300€TOH.
[TpoGaembl 6€30MacCHOTO UCIOJIB30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCEITHEBHOW KU3HU

2.8

XUMHUECKHUI IKCMIEPUMEHT: M3y4deHue oO0paslloB HEOPTaHMUYECKHX BEIIECTB, CBOWCTB COJSHOM KUCIOTHI; MPOBEIACHUE
KaueCTBEHHBIX PEAKIIU Ha XJIOPUA-UOHBI M HAOIOICHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXkaromue Gpuzndeckue




U XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUI (BO3MOXKHO MCMOJIb30BAHUE BUACOMATEPHUAIIOB); O3HAKOMJICHHUE C
o0Opa3iaMu XJ0pu10B (FaJOreHHUI0B); O3HAKOMIICHHE C 00pa3iiaMu Cephl U €€ COSAMHEHUSIMU (BO3MOKHO HCTIOIB30BaHUE
BUJICOMATEPUAJIOB); HAOJIIOACHUE TTpoIlecca OOYTIIMBAaHUS caxapa MoJ IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI;
H3YUYCHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peaklny Ha Cyib(haT-uoH U
Ha0JII0/ICHHE MpU3HAKa €€ MPOTEeKaHUs; O3HAKOMIICHHE ¢ (PM3MYECKUMHU CBOMCTBaMU a3oTa, pocdopa U UxX coeaMHEHUN
(BO3MOYKHO MCIIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YI0OpEeHHMIT; TTOTyuYeHue, coOupaHue,
pacrio3HaBaHHE M M3yYCHHE CBOMCTB aMMMAKa; NMPOBEJICHHE KAaYECTBEHHBIX peaKIuii Ha MOH aMMOHUS B Gocdar-uoH U
U3y4YeHUE TPU3HAKOB MX MPOTEKaHUs, B3aMMOJIEUCTBUE KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI C MEAbIO (BO3MOKHO
WCIIOJIb30BAaHUE BHUCOMATEPUAJIOB); M3YyUYEHHE MOJENeH KPUCTALNTMYECKUX PEHIeTOK aiMasa, rpaduta, (QysuiepeHa;
03HAKOMJICHHE C TPOIECCOM aJICOPOITMU PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM yTIIEM U YCTPOMCTBOM MPOTHUBOTa3a;
MOJTy4eHHE, COOMpaHue, paclio3HaBaHUE U W3YUYEHUE CBOMCTB YIIICKHUCIIOTO ra3a; MpOBeIeHNE KAaUeCTBCHHBIX PEaKIIni Ha
KapOOHAT- W CUJIMKAT-WOHBI W HW3Y4YEHHE MPHU3HAKOB WX MPOTCKAHUS, O3HAKOMJICHHE C TMPOMYKIHECH CHIMKATHOU
MIPOMBIIIIEHHOCTH;, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 M0 TeMe "'BaxHeHlIne HeMEeTAUIbl K UX COCTMHECHUA"

MeTtamibl U ux COCIMHCHUA

3.1

061118_51 XapaKTCPUCTHUKA XUMHUYCCKUX JJICMCHTOB - MCTAJIJIOB Ha OCHOBAHUHU HUX ITOJIOKCHUS B HepPIOJIquCKOﬁ CHUCTEMC
XUMHUYCCKHUX JJICMCHTOB I[H MeHneneeBa n CTPOCHUSA aTOMOB. CTpoeHI/IC MeTaajaoB. MeTaluindeckas CBSI3b U
MCTAJUIMYCCKAA KPUCTAIIMICCKAA PCIICTKA. SHCKTPOXI/IMI/I‘-IEECI(Hﬁ paa Haprl)I(eHHﬁ MCTAJIJIOB

3.2

duznyeckre 1 XMMUYECKHE CBOMCTBA MeTauioB. O01Ke crnoco0bl moydeHus: MeTayioB. [loHsATHE 0 KOPPO3HH METAJIIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT KOppo3uu. CiuiaBsl (CTallb, YyTyH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIEHHOCTH

3.3

[Ilenounsie MeTamsl: noyoxkeHue B [lepuonnueckoit cucreme xumuueckux aneMeHToB .M. MeHneneeBa; ctpoeHne ux
aTOMOB; HaxoXJeHue B npupoje. Pusnyeckre U XUMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanaus). OKCUIbl U
TUJIPOKCUABI HATPUA U Kalusl. [I[puMeHeHne MEeT0UYHbIX METAIUIOB U UX COCTMHEHU
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[IlenouyHo3eMeNbHBIE METAJIBI MATHUN U KaJbLUKI: MOJI0kKeHNE B [leprnoanueckoit cucreme XuMuaeckux asemeHTos (.M.
MenpeneeBa; CTpOCHHE UX aTOMOB; HaxoxJAeHUEe B npupoae. Ouszndeckue 1 XMuMHYECKUE CBOWCTBA MarHus U KaJbLIMS.




BaxxHelimume coenMHEHHs! Kalnblus (OKCUA, TUAPOKCHL, cOJn). ZKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTPaHEHUS

3.5

AnmoMunuii: nonoxkenue B Ilepumoamyeckoil cucteMe xumuueckux sjemeHToB /.M. MenpeneeBa; CTpOo€HHE aToMma,;
HaxO0XXJICHUE B Ipupoie. Du3nueckrue 1 XUMUICCKHIE CBOMCTBA aTIOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCH/IA U THIPOKCHIA
AJTFOMHUHUS

3.6

Kenezo: mnonoxenue B Ilepuomumueckoit cucrteMe xumuueckux nsiaeMeHToB J[[.M. MeHneneeBa; CTpoeHUE aroma,
HaxO0XJeHHE B ipupoje. Puzndeckue U XMMUUYECKHUE CBOMCTBA xkeme3a. OKCHUAbI, THAPOKCHIBI U comu kene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTYYCHUE

3.7

XUMHUECKHUI IKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMyi METAJIJIOB U CILIABOB, X (U3HMUECKUMU CBOMCTBAMM; U3YUCHHE
Pe3yAbTATOB KOPPO3UH METAILIIOB (BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPUATIOB), 0COOEHHOCTEH B3aMMOICHCTBUSI OKCUAA
KaJblIUg M HATpPHUS C BOJIOM (BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHANIOB); MCCIEIOBAHUE CBOWCTB YKECTKOM BOJbI;
polecca TOpeHusl jKejie3a B KHCIOpOoAE (BO3MOYKHO HCIOJIb30BAHHE BHJICOMATEPUANIOB); NPU3HAKOB MNPOTEKAHUSA
KaueCTBEHHBIX PEaKIIMi Ha MOHBI (MarHusl, KaJIbIIHs, ATFOMUHUA, IIMHKA, *Kene3a (II) u xenesa (I11), mequ (I1); Habmronenue
U OINHCAHUE TMPOLECCOB OKpAlIMBAHUSI IUIAMEHW HOHAMHU HATpHsl, Kalus U KaJlblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHAA ATIOMUHUS W THAPOKCUJA IMHKA; PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1a4 110 TeMe "BakHelIe MeTalibl U UX COeTUHEHUS "

XUMHS U OKpyXKarouas cpeaa

4.1

HoBele mMarepuanibl U TeXHOJOrMU. Bemectsa U Marepuasbl B MOBCEIHEBHOM KU3HU YEJIOBEKA. XUMHUSA U 3J10POBBE.
be3onacHoe MCMoOab30BaHKE BEIICCTB M XUMHUUYECKUX peakiuii B ObiTy. IlepBas moMoIs mpu XMMHUYECKUX O0XOTaX U
OTPaBJICHUSAX

4.2

OCHOBBI PKOJIOTHYECKON I'PAMOTHOCTH. XUMUYECKOE 3arpsisHeHue okpy:xatomen cpennl 1IJIK. Ponp xumun B pemenun
AKOJIOTHYECKUX TpobsieM. [IpupoaHble HUCTOYHUKK YIIIEBOJOPOAOB (Yroiib, MPUPOJHBIN Ta3, HEPThH), MPOIYKTHI HX
nepepabOTKH, UX POJIb B OBITY U IPOMBIIIEHHOCTH

4.3

XUMHYECKHI SKCTIEPUMEHT: U3YUCHHE 00Pa3I[0B MAaTEPHAIIOB (CTEKIIO, CINIABBI METAJLIOB, TIOJTMMEPHBIC MATEPHUATIBI)




IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INPOI'PAMMBLI 110 XMMHUHU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIngyHOCTHBIE Pe3yIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsl JOCTUTAIOTCS B X0/1€ OOYYEHUSI XUMHUU B
€IMHCTBE YU4eOHOM M BOCIHUTATEIBHOMN JEATEILHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHUCKUMU COIMOKYJIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, TPUHATHIMU B 00I11€CTBE MTPaBUIAMU U HOPMaMU MOBEICHMS U CITIOCOOCTBYIOT MPOLIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIUN O0YUAIOITXCS.

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIINXCS PYKOBOJACTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpHUEHTAlMI U PACIIMPEHUE ONBITA ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) mnaTpMoTHYECKOr0 BOCIMTAHUSA:

HEHHOCTHOT'O0 OTHOUIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJEAHI0, TIOHUMAaHUS 3HAUCHUs
XUMUYECKON HAyKd B JKU3HH COBPEMEHHOTO OOIECTBa, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HHGPOPMAIMEH O TEPEemIOBBIX
JTOCTIDKEHUSIX ¥ OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHUpa
1 OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COIMAJIBHBIX HOpPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUN B KOJUJIEKTHBE, KOMMYHUKATUBHOMU
KOMITIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4EOHOUCCIIEI0BATEIHLCKOM, TBOPUECKOM U APYTUX BUAX CSITEILHOCTH, TOTOBHOCTH
K Pa3HOOOpa3HOW COBMECTHOM JIESITEILHOCTH MPU BBIMOJHEHUM YYEOHBIX, MTO3HABATEIBHBIX 3a71a4, BBIMOJHEHUH XHMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUH YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIHU B MPOIIECCE ITOM yueOHOM
NEATEIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE MOBEICHUE M MOCTYNKH CBOMX TOBAPHILEN C MO3WLHMH HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS MTOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MMO3HAHUA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIUU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU W COCTABIIAIOIINE OCHOBY JUIsl TIOHUMAHUS CYITHOCTA HAYYHOW KapTUHBI MHUpA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUSI MNPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHOU CpPEOo, O pOJAM XUMHHU B MO3HAHUM STUX
3aKOHOMEPHOCTEN;



NO3HaBaTe/IbHbIE MOTHBBI, HAalpaBJiEHHbIE HA IMOJIY4YEHHE HOBBIX 3HAHUH MO XMMHH, HEOOXOIWMBbIE Al OOBSICHEHUS
HaOJI0JaeMBIX IIPOLECCOB M SIBJICHUM, MMO3HABATEIbHON, NHPOPMAITMOHHON U YUTATEIbCKOW KYJIbTYpbl, B TOM YHCJI€ HaBBHIKOB
CaMOCTOATENIbHOM palOThl C Yy4YEOHBIMH TEKCTaMH, CIPABOYHOM JINTEPATYpOH, JOCTYNHBIMHU TEXHHUYECKHUMH CpPEICTBAMU
UH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTEpPEC K OOYUYEHUIO U MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOPa30BaHUIO, MMPOEKTHON U
UCCJIeI0BATENbCKOM JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBI€HHOCTH U YPOBHS 00yUY€HUs B JlajbHEHIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAaHHWE LIEHHOCTU >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO, YCTAHOBKH Ha 3/I0pPOBBIA 00pa3 >KU3HHU,
OCO3HaHUE NOCIEACTBUM U HENPUITHE BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aJKOTrojisl, HAPKOTUKOB, KypEeHHUs), HEOOXOAUMOCTH
co0toieHNs ITpaBuJl 0€30IaCHOCTH MPU OOPALLEHUHN C XUMUYECKMMHU BELLIECTBAMU B OBITY U peajabHON KU3HU;

5) Tpy10BOI0 BOCTIMTAHMSI:

UHTEpEC K MPAKTUUYECKOMY M3YUYEeHHIO podeccuil U Tpyaa pa3Iu4yHOro pojia, yBaXeHHE K TPYyly U pe3ysibTataM TPYyJI0BOU
JeSITeIbHOCTH, B TOM 4YHCJI€ Ha OCHOBE NMPUMEHEHMs MPEJIMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIM BBHIOOP MHIUBUIYaJIbHOU
TPAEKTOPHUH MPOJOIKEHUST 00pa30BaHUs C yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB
¥ OTpeOHOCTEM, ycneutHo mpo(hecCHOHATBHOM NESTEIBbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS
B IIpo(heCCUOHATILHOM Cpefie;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU II€JIeCO00pa3HOe OTHOLIEHUE K MPUPOJEC KaK MCTOYHUKY KU3HM Ha 3emile, OCHOBE €€ CYILEeCTBOBAHMSI,
NOHUMaHUE LEHHOCTH 3J0POBOT0 M 0e30macHOro o0pa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DM3UYECKOMY U
NCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHWE LIEHHOCTH COOJIIOICHMS MpaBUil O€30MacHOr0 MOBEAEHUs NpH paboTe C BEllecTBaMu, a
TaK)K€ B CUTyalUsX, YIPOKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPHUMEHSTh 3HAHUSA, MOJIy4YaeMble IPU MU3YUYEHUU XUMUHU, JUIS PELICHUS 3a]ad, CBSI3aHHBIX C OKpYy)Karollen
OPUPOJTHON Cpenioi, JUisl MOBBIILIEHUS YPOBHS SKOJIOIMUECKON KYJBTYphl, OCO3HAaHUS IJI00AIBHOIO XapakTepa SKOJIOIMYECKHX
npo6JsieM U MyTel UX pelIeHUs MOCPEICTBOM METOAOB XUMHH, SKOJIOTMUECKOIO MBIIIJICHUS, YMEHUSI PyKOBOJICTBOBAaThCS UM B
II03HABATEIbHOW, KOMMYHUKATUBHON U COLUAIIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMeTHBIX PE3yIbTAaTOB BBIACISIOT 3HAYUMBbIE [T (JOPMUPOBAHUS MUPOBO33PEHUS OOIICHAYyYHbIE TOHATHS
(3aKOH, Teopusl, IPUHLIUII, TUIIOTE3a, PaKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCTOIb3YIOTCS B €CTECTBEHHO-
HAYYHBIX Y4E€OHBIX MpEeIMEeTax U MO3BOJISIIOT HA OCHOBE 3HAHUH W3 3THX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O IIEIOCTHON



HAay9YHOM KapTHHE MHUpPa, U YHUBEPCAIbHbIC yUeOHBIC NEUCTBUS (II03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISTUBHBIC), KOTOPHIS
o0ecreunBarOT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSATEILHOMY TNIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOU JESTEIHHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jilornueckue aeiicTBUA:

YMEHUS UCITOJIb30BaTh MPUEMBI JJOTHUECKOTO MBIILICHUS P OCBOCHUU 3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MTOHITUI
(BBIACNATh WX XapaKTEepHbIE MPU3HAKH, YCTAaHABIMBAaTh B3aWMOCBSI3b C JPYTUMH TOHSATUSIMHU), UCIOIL30BaTh MOHATHUS IS
00BSICHEHUS OTACNBHBIX (DAKTOB W SIBJICHUI, BHIOMPATh OCHOBAHUS U KPUTEPUU I KJIACCU(UKAIUU XUMUUYECKUX BEIIECTB U
XUMUYECKUX PEakinii, yCTaHABJIUBATh MPUUYMHHO-CJIEJCTBEHHBIC CBA3UM MEXIY OOBEKTaAMHU H3YUYECHHS, CTPOUTH JIOTMUECKHE
paccyxaeHus (MHIYKTUBHBIC, 1€AYKTUBHBIC, 10 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

yMEHHE ITPUMEHSTH B MPOIIECCE MTO3HAHUS OHATHS (ITPEAMETHBIE U METaNPEIMETHBIC ), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH,
UCIIOIb3YEeMbIC B XMMHH, ITPEOOPa30BBIBATh IIMPOKO MPUMEHSIEMbIC B XUMHHU MOJICIbHBIE MPEICTABICHUS — XUMHYECKUM 3HAK
(cMMBOJI AJIEMEHTa), XUMHUecKast (opMyJia M ypaBHEHHE XUMUYECKOW PEaKIIUK — IIPH PEIICHUH YUeOHO-TI03HABATEIBHBIX 3a/1a4,
C Y4€TOM STHUX MOJCIBHBIX IMPEJICTABICHUHN BBISBIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC NMPU3HAKU HM3yYaeMbIX OOBEKTOB —
XUMHYECKUX BEIIECCTB M XUMHUYECKUX PEaKIHH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, INPUYMHHO-CJICJACTBCHHBIC CBS3U U
IIPOTUBOPEUHS B U3YYAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:

YMEHHUE MCIIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a TAKKE B KA4ECTBE OCHOBBI IS
dbopMupOBaHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMbBIX CYXKICHUM;

npuoOpETeHHE OMbITA MO MIAHUPOBAHUIO, OPTraHU3aIlMU U MPOBEICHUIO0 YUCHUUECKUX SKCIIEPUMEHTOB, YyMEHNE HA0II0aTh
3a XOJO0M MpOIecca, CAMOCTOATENIBHO MTPOTHO3UPOBATh €ro pe3yibTar, (OpMyJIHUpOBaTH O00OIIEHHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBEAEHHOTO OIbITa, UCCIIEAOBAHMUA, COCTABIIATH OTUET O TIPOJIeTTaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHQPOPMAIIUMIO PA3TUYHBIX BHAOB M (OpPM IIpeCTaBICHMUS,
MOJIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs JUTEepaTypa XUMHUYECKOTO COJACP)KaHHS, CIPABOYHBIE IMOCOOUS,
pecypcel IHTEpHETA), KpUTHYECKH OIICHUBATh IPOTUBOPECUMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHSATH Pa3IMYHBIC METOJBI M 3alpOChl IIPH MOMCKE W O0TOOpe MHGOPMAIUM U COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOUMBIX ISl BHITIOJIHCHHUS YYEOHBIX M TIO03HABATEIBHBIX 3a7ad OMNPENCIEHHOrO THUIIA, MPHOOPETEHUE OIbITa B 00JACTH
MCIIOJIb30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJCHUE KYJIbTYPOI aKTHBHOTO HUCITOJIH30BAHUS PA3IMIHBIX



MOWCKOBBIX CHCTEM, CAMOCTOSITEIHHO BBIOMpATh ONTHUMANBHYIO (OpMY MpeACTaBiIeHUS WHOOpPMAIMU W WIUTFOCTPUPOBATH
perraemMbIe 3a/1a41 HECIOKHBIMU CXeMaMHU, TMarpaMMamMu, IpyruMu popmamu rpaduky ¥ uX KOMOMHAIMSIMUY;

yYMEHHE UCTOIb30BaTh U aHAJTM3UPOBATH B MPOLIECCe YIeOHOM U NCCIIEeI0BATENbCKON NESTEIbHOCTH HH(POPMALIUIO O BIUSHUU
IPOMBIIIEHHOCTH, CEJIbCKOT0 X035IIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOIHOU CPEBI.

KoMmyHMKkaTHBHBIE YHMBeEpPCAJbHbIe YueOHbIe 1eiiCTBHA:

yYMEHHUSI 3a1aBaTh BOIMPOCHI (B X0 Iuaiora u (Win) AUCKYCCUM) TIO CYIIECTBY 00Cyk)AaeMol TeMbl, (hOPMYJIHUPOBATH CBOU
PEAJI0KEHHS] OTHOCUTENBHO BBITTOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHUS MPECTABIATh MOJTYUYEHHBIE pe3yJIbTaThl TO3HABATENILHOMN JEATEILHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTaX; AeNaTh
IPE3EHTAIMI0 PE3YJIbTATOB BBIMOJHEHUS XHUMHYECKOTO HJKCIEpUMEHTa (J1a0OpaTOpHOIro OMbITa, J1abOpaTOpHOM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4€OHOT'O COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENHLHON U MCCIIE0BATEIbCKOMN AESTENHHOCTU
IIpU PEUICHUU BO3HMKAIOIIMX TMPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULUN (00CYyX)AeHHS, OOMEH
MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPAWHALMS COBMECTHBIX JEHCTBHW, OIPEACIICHHE KPUTEPHEB II0 OLEHKE KadecTBa
BBITNIOJTHEHHOHN pa0OThI U JpyTHE).

PeryasiTuBHbIE YHUBePCcAJbHbIE yUeOHbIE eiiCTBUA:

YMEHUE CAMOCTOSITENIBHO OINPEAENITh LEIU JEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATh W MpHU
HEOOXOIMMOCTH KOPPEKTUPOBATh CBOKO JAESATENBHOCTb, BhIOMpaTh Hauboisiee 3PQPEKTHBHBIE CHOCOOBI pPELIEHUS YYEOHBIX U
N03HABATEJbHBIX 3314, CAMOCTOSTEIBHO COCTABIIATH WIIM KOPPEKTUPOBATH MPEIOAKEHHBIN aIrOPUTM I€UCTBUI TP BBINIOJHEHUN
3alaHuid ¢ y4€TOM MOJIyYEHHUsS] HOBBIX 3HAHMA 00 M3ydaeMblX OOBEKTAaX — BEIECTBaX M PEaKUHUAX, OLIEHHBATh COOTBETCTBHE
NOJIy4YEHHOTO pe3yJbTaTa 3asBJICHHOW LIEJTM, YMEHHE MCIOJb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, MpEJiaraéMble B YCIOBUU
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBLHOTO COJEpP’KaHUS, YCTAHOBJIEHHOTO JaHHOU (denepanbHOU
paboueit mporpaMMoH, BBIJIEISIOT: OCBOCHHbBIE O0YUYalOIIMMHUCS HayYHbIC 3HaHUS, YMEHHS U CIIOCOOBI ACHCTBUH, cienupuieckue
MJISl TaHHOT0 Y4eOHOro mpeaMera «XMMHUsSDY, BUAbl JIESITEIBHOCTU IO MOJIYYECHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETalNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAITUsX.

[To yuebHOMY TIpeameTy "Xumus':

1) dopmupoBanue mepBOHAYATHHBIX CHCTEMAaTU3UPOBAHHBIX TPEJCTABICHUN O BEMIECTBAX, WX MPEBPAIICHUSIX U
MPaKTUYECKOM MTPUMEHEHUU; OBJIJICHHUE MOHATUITHBIM allapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMHUH;



2) oco3HaHWE OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMMHYECKOM HAayKh KakK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUSA,
XUMHUYECKUX IPEBPALICHUN HEOPraHWUYECKHX M OPraHWYECKHUX BEIIECTB KAaK OCHOBbI MHOTHX SIBJICHUM JKMBOM M HEXKHBOU
IPUPOIBL; YTITyOJIeHNEe TIPEACTABICHUH O MATEPHAIBHOM €IMHCTBE MHUPA;

3) oByaiecHUE OCHOBAMU XMMHYECKOM IPaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBATH U OOBEKTUBHO OIICHUBATH KU3HECHHbIC
CUTyalliu, CBA3aHHbIC C XUMUEH, HAaBbIKAMU 0€30MacHOT0 O0paIlieHus C BEeIIeCTBAMHU, UCIIOJIb3YEMbIMU B TTOBCETHEBHOM KU3HMU;
YMEHHUEM aHAJIU3UPOBATh U MJIAHUPOBATH IKOJOTHUECKU O€30MaCHOE MOBECHUE B LIEJISIX COXPAHEHUS 3J0POBbS U OKPYKarolen

cpensl,

4) bopMHpOBaHHE YMEHHI yCTaHABIMBATH CBSI3U MEXKAY peajJbHO HAOII0AaeMbIMU XUMUYECKUMU SIBJICHUSIMU U TTPOLIECCAMH,
MPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH TPUUYUHBI MHOTO00pa3us BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHUS,
a TaK)Xe 3aBUCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

5) mpuoOpeTeHue OIbITa UCTIOIB30BAHMS PA3IMUHBIX METOJIOB U3YUECHHS BEIIECTB: HAOIIOACHHUS 32 UX MPEBPALCHUSIMHU MTPU
IPOBEJCHUH HECIOXKHBIX XUMUYECKUX IKCIIEPUMEHTOB C HCIOIb30BaHUEM JJAOOPATOPHOr0 000pYyA0BaHUS U PUOOPOB;

6) GopMupoBaHUE NPEICTABICHUNA O 3HAUEHUN XUMUYECKOM HayKU B PEILIEHUU COBPEMEHHBIX

IIpoBepsieMble TPeOGOBaHUSA K Pe3yIbTATAM OCBOCHHUS OCHOBHOI
oOpa3oBareyibHOI mporpamMmsl (8 KJ1acc)

Kon
IPOBEPSIEMOT
0 pe3yibTara

[TpoBepsiemMbIe IPEAMETHBIC PE3YIbTAThl OCBOCHHUS OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHUs

1

[To Teme: "[lepBoHaYanbHbBIE XUMUYECKAE TOHATHS"

1.1

pacKphIBaTh CMbBICI OCHOBHBIX XUMHUYECKUX MOHITHIL: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEUIECTBO,
CJIOXHO€ BEILIECTBO, CMECH (OAHOPOIHASI U HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJIIpHAs
Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJsS XMMHUYECKOIO 3JIEMEHTa B COEIWHEHHH,
MOJISIPHBIN 00BEM, XUMHUYECKasl Peaklys, KIACCU(PUKALMS pEeaKUuil: peaKUuu COCANHEHUS, PEaKIUU Pa3I0KEHNUs,
peakly 3aMeIEeHUs, PEaKIUU 00MEHa, 9K30- U 3HJIOTEPMHUECKUE PEaKIIMH, TEIUIOBOM 3PPEKT peakuuu, pacTBop,
MaccoBas J10Jis BEIeCTBA (ITPOLIEHTHASI KOHIIEHTPALIMsI) B pacTBOPE




1.2

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATHI U IPUMEHSATh OTH IOHATHUS ITPY ONIMCAHNN BEILIECTB
Y X TIPEBpALICHUN

1.3 HCITOJIb30BaTh XUMUYECKYO0 CHMBOJIMKY JIJISI COCTABJICHHUS (DOPMYIT BEIISCTB H YPAaBHCHUN XMMHUYSCKUX PEaKITUH

1.4 PACKpBIBATh CMBIC 3aKOHOB COXPaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUS,
3aKOoHa ABOrajipo

1.5 ONpeaeNsaTh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSIX

1.6 KJIacCU(DUIMPOBATH XUMHUUYECKHUE PEAKITUH (IT0 YUCITY U COCTABY YYaCTBYIONIUX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY
ahdekry)

1.7 BBIUUCIISITh OTHOCUTENIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MAacChl BEIIIECTB

1.8 BBIYHUCIISITh MACCOBYIO JIOJIFO XMMUYECKOTO 3JIEMEHTa 10 (hopMyJie COeTMHEHUS,

1.9 BBIYMCJISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMECHSITh €CTECTBECHHO-HAYYHBIE METOJIbI MO3HAHUS - HAONIOACHUE, N3MEPCHHE, MOJICIUPOBAHNE, YKCIICPUMEHT
(peasibHBIN U MBICTIEHHBIN )

2 [To Teme: "BaxHeiime npeacTaBUTEeIM HEOPTaHUYECKUX BEIIECTB"

2.1 PaCKpBIBATh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATUIA: OKCUJ, KHCIIOTA, OCHOBAaHUE, COJIb

2.2 OTIPEICIIATh MPUHAIC)KHOCTh BEIIECTB K ONPEICIICHHOMY KJIacCy COSIMHEHHUH 110 hopMyiam

2.3 KJ1IacCU(UIIMPOBATH HEOPTAaHUUECKUE BEIIECTBA

2.4 XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEILIECTB PA3JIMUHBIX KJIACCOB, MOATBEPAKAasi ONUCAHUE

IIPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHNH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN




2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KAa4E€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH IPOTEKAHMS
XUMHYECKUX NPEBPALIECHUI B PA3JIMYHBIX YCIOBUAX

2.6

CJIEIOBaTh IPaBHUJIaM IOJIb30BAHUS XUMUYECKOM MOCYAON U abOpaTOpHBIM OOOPYJOBAHHEM, a TAKXKE MpaBUIIaM
oOpalnieHus ¢ BeECTBAMH B COOTBETCTBHH C MHCTPYKLMSIMU 1O BBIMOJIHEHUIO JA0OOPATOPHBIX XUMHUYECKHUX ONBITOB
MO TMOJYYECHHI0O U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPENEIICHHOW MacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MTPOBOAUTH XUMUYECKUE DKCIIEPUMEHTHI
[0 PacroO3HAaBAaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MOMOIIbIO HHIUKATOPOB (JakMyc, peHon(TanenH, METUIIOPAHK

U IpyTHE)

2.7

IMPOBOJAUTH PACYCTLI I10 YPABHCHHIO XUMHYECKOM pCaKkunun

[To teme: "Ilepronnueckuii 3akoH u [lepuoanyeckas cucrema xumudeckux anemeHToB .M. Menneneea. CTpoeHue
aTOMOB. XUMHUECKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIUNU"

3.1

PACKPLIBATb CMBICJI OCHOBHBLIX XMMHWYCCKUX MMOHSTHUM: AApPO aToma, BHGKTpOHHBIﬁ clion aToMa, aToMHas Op6I/ITaJ'IB,
paanycC aToMa, XUMHUYCCKasa CBA3b, IOJIApHAasA U HCIIOJISAPHAA KOBAJICHTHAA CBA3b, DJICKTPOOTPULIATCIbHOCTE, HOHHA
CBsA3b, UOH, KAaTUOH, aHHOH, CTCIICHb OKHUCJICHU I

3.2

KJ'IaCCI/I(i)I/ILII/IPOBaTB XUMHUYCCKHUEC 3JICMCHTbBI

3.3

OMHCHIBATh U XapaKTepu3oBaTh Ta0IMUHY0 (hopmy [lepuonnueckoid CUCTEMBI XUMUYECKUX JIEMEHTOB: Pa3nyaTh
noHATHs "TnaBHas noarpymma (A-rpynmna)" u "nodounas moarpynna (b-rpynma)", "maneie" u "6onbimme" nepuo bl
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PACKPBIBATL CMBICII HepI/IOIII/I‘-ICCKOFO 3aKOHa I[I/I MCHI[@JIGeBaI ACMOHCTPpUPOBATh ITOHUMAHHNC H@pHOIIPI‘-ICCKOﬁ
3aBUCUMOCTH CBOMCTB XUMHMYECKHUX 3JIEMEHTOB OT MX IOJI0KCHHS B HepI/IOIII/I‘-ICCKOﬁ CHUCTCMC

3.5

COOTHOCUTH 0003HauYeHUsA, KOTOpble uMetoTcs B Tabnuue "llepuoanueckas cuctemMa XUMUYECKuX 3aeMeHToB JI.1.
MenpeneeBa" ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsll sSapa,
oO11ee YuCIIo 3JEKTPOHOB U PACIPEIEICHNUE UX 10 3JIEKTPOHHBIM CIIOSIM)




3.6 ONpPEIENATh CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX
3.7 ONpEIENATh BUJ XUMHUECKON CBSI3U (KOBAJICHTHASI M MOHHAS) B HEOPIaHUYECKUX COEIUHEHUAX
IIpoBepsieMbie TPeOOBaHUS K Pe3yIbTATAM OCBOCHHUS OCHOBHOM
oOpa3oBaresibHOM MporpamMmsl (9 KJ1acc)
Kon [IpoBepsiembie IpeAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
MIPOBEPSIEMOT oOpa3oBaHMUsI
0 pe3yJibTara
1 ITo Teme: "BemiecTBo 1 XuMU4YecKas peakius"
1.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUNA: PACTBOP, FJEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS
JUCCOLMAIs, Peakllud MOHHOro OOMEHA, KaTajlu3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMbIE
peaKkuuu, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUH, OKUCIUTEIb, BOCCTAHOBUTENIb, OKHUCJIEHUE U
BOCCTaHOBJICHHE, aJIOTPONUsi, aM(OTEpHOCTb, XMMHUYECKas CBsI3b (KOBAJCHTHAs, WOHHAS, MeETaJNIMYecKas),
KpUCTAJNINYECKAs! PELIETKA, CIIaBbl, CKOPOCTh XUMHUUYECKON peakInu
1.2 WTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUHN U IPUMEHATH 3TH MOHATHS [IPU OMKUCAHUU BEILIECTB
Y UX IIpeBpaLICHUN
1.3 COCTAaBJIATh YPABHEHUS DJIEKTPOJIUTUYECKOW NHCCOLMALMU KHUCIOT, IIEJ0YE€W W COJIEH, MOJIHBIE U COKPALICHHBIE
ypaBHEHHUS peaKkiii HOHHOTO 0OMeHa
1.4 PacKpbIBaTh CYIIHOCTb OKHCIIMTEIBbHO-BOCCTAHOBHUTENBHBIX PEAKUUN IMOCPEIACTBOM COCTABIEHUS 3JEKTPOHHOIO
OayraHca THX peakIuii
1.5 MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW peakuu




ITo remam: "HemeTaiuiel u ux coeamuenud’ n "MeTtauibl 1 UX COeIUHEHU "

2.1

XapaKTepru30BaTh (OMUCHIBATH) OOIIME M CHEIU(DHUISCKHEe XUMHUYECKHE CBOMCTBA IMPOCTHIX M CIIOXKHBIX BEIECTB,
MOATBEPKAAsi OMMCAHWE IPHUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XWMHYECKUX
peaxkiuii

2.2

COCTAaBJIAITh YPAaBHCHUA peaKuHﬁ, IMOATBCPKAAIOMUX CYHICCTBOBAHUC FCHETUYECKON CBSI3U MCKOY BCUICCTBAMHU
Pa3JINYHBIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU TMPOTEKAHUS XUMHUUYECKUX
MPEeBPAILEHUI B PA3IMYHBIX YCIOBUIX

2.4

CJIeIOBaTh MpPaBWJIaM TOJIb30BAaHUS XUMHUUYECKOW MOCYAOW M J1ab0paTOpHBIM 000pYIOBAaHUEM, a TaKKe MpaBHUIIaM
oOparieHus ¢ BeEeCTBAMHA B COOTBETCTBHH C HHCTPYKIIMSIMHU TI0 BBIMIOJTHEHUIO TAOOPATOPHBIX XUMHUUYECKHX OMBITOB
0 TIOJIYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa)

2.5

IPOBOANUTD PEAKLIMH, TOITBEPKIAIOIINE KaYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM
XJIOpUa-, OpoMUI-, HOAUA-, KapOoHaT-, pocdat-, CUIMKAT-, Cyabdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHUS, HOHBI
W3YYECHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB

[To Teme: "Xumus u okpy:xaromas cpeaa”

3.1

PACKpPLIBATb CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSATHM: HI[K BCIICCTBA, KOPPO3HA MCTAJIJIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpAllMd MBICIUTEIBHON NESITEIbHOCTH - aHAJu3 W CUHTE3, CpaBHEHUE, 000OIIeHUE,
CHUCTEMATHU3ALNIO, BBISIBJIEHUE MPUUYMHHO-CIICICTBEHHBIX CBA3€H - JJISI U3yUYEHUSI CBOMCTB BEIIECTB U XMMHUYECKUX
peakIuii; eCTeCTBEHHO-HAy4YHbIE€ METOJbl MO3HAHUS - HAOJIOJCHUE, U3MEPEHHUE, MOJICTUPOBAHUE, DKCIECPUMEHT
(peasbHBIN U MBICTICHHBIN )




TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

n/n

HaumeHoBaHue pa3ie/ioB u
TeM MPOrpamMMbl

KosnuecTBo yacoB

KoHTtposbHbIe IIpakTn4eckue

Beero padoThI padoTbI

daexkTponHblie (LG poBbIe)
o0pa3oBaTesibHbIE PeCypPChl

Paznea 1. IlepBoHayajibHble XMMUYECKHE MOHATHS

XuMus — BakHas 00J1aCTh

11 €CTECTBO3HAHMS U 5 5 bubmuoreka [{OK
' MPAKTUYECKON NEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BEKa
12 BemecTBa 1 XuMHYeCcKue 15 1 bu6anorexa IJOK
’ peaKIum https://m.edsoo.ru/71f41837¢
Htoro no pazaeny 20

Pa3nen 2. BaxkHelue npeCTABUTEIH HEOPTAHMYECKUX BEIECTB

71 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoreka [JOK
' OKCHAAX https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o kucinorax 3 | bu6mmoreka I{JOK
1 COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonstue 06 5 1 1 bu6anorexa IJOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bubmmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Paszpnea 3. Ilepunoanuecknii 3axon u Ilepuoanyeckasi cucrema xumnueckux ieMenToB JI. U. MengeneeBa. Ctpoenue
aToMOB. XMMHYECKafA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU



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

ITepuoguueckuii 3aK0H U
Ilepronnueckas cucrema

bu6anorexa IJOK

3.1 XuMHu4yeckux 3memeHToB Jl. 1. 7 https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
(o | Ameras o | B LOK
: https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIC PEAKIIUU
Hroro no pazpeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10O 63 4 5
I[TPOI'PAMME
9 KUIIACC
KoJsinuecTBO 4acoB
Ne HaumeHoBaHue pa3ie/ioB U JJeKTpOoHHbIE (HU(PPOBHIE)
n/n | TeM MPOrpamMmbl Bceero Kontpoasaeie Hpaxriieckue oOpa3oBarejibHbIE PeCypChl
padoThI padoThI

Pa3nen 1. BemecTBo 1 XMMHYECKHE PeaKIIUN

[ToBTOpEHUE U yriyOieHue

bu6mmoreka IJOK

1.1 3HAHUU OCHOBHBIX Pa3J€JI0B 5 1 https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
10 OCHOBHbBIE 3aKOHOMEPHOCTH 4 bubnuorexa [[OK

XUMHYECKMX PEAKITUM

https://m.edsoo.ru/7{41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

DIJIEKTPOIUTUYECKAS

bu6mmoreka IJOK

1.3 AUCCONHAIHA. XUMHHCCKHE 8 https://m.edsoo.ru/7f41a636
peaKIiy B pacTBOpax
HTtoro no pazaeny 17
Pa3zgen 2. HemeTa/llIbI M UX COCTUHEHUS
2.1 Sfﬂifefiﬁifffﬁiﬁi VIIA- 4 Bubmorexa HOK
' https://m.edsoo.ru/7f41a636
rpynnsl. ['anoressl
by | oo B LOK
' ) https://m.edsoo.ru/7f41a636
rpynnbl. Cepa u €€ coeIUHEHUS §
OO6muras XxapakTepucTuKa
23 XUMHYECKHUX AJIEMEHTOB VA- 7 bu6mmoreka IJOK
’ rpymmsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COCJIMHCHUS
OO0mas xapaKTepucTHKa
24 XUMHYECKHUX d1eMeHTOB IV A- 3 bubnmoreka IJOK
' IpyIIbl. YTIEpOa U KPEMHHM U https://m.edsoo.ru/7f41a636
UX COCTUHCHUS
HToro no pazgeiny 25
Pa3nen 3. MeTajuibl M MX COeIMHEHUS
. bu6anorexa IJOK
31 Obmwe crOHCTB METANIOB 4 https://m.edsoo.ru/7f41a636
39 BaxxHeiime MeTaaibl U uxX 16 bubmmoteka [IOK
' COEIMHEHHSI https://m.edsoo.ru/7{41a636
Hroro o pazaeny 20



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

Pa3znen 4. Xumus U okKpy:Kkamoinas cpeaa

41 BemecTBa 1 maTepuaisl B 3 bu6mmoreka IJOK
' KHU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHoOE Bpems 3 bubmorexa [OK
https://m.edsoo.ru/7{41a636
OBHLIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME



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

