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IosicHUTEILHAA 3aIIUCKA

Pabouast mporpamma mo XWMHH Ha YPOBEHb OCHOBHOTO OOIIETO 0Opa30BaHUs
st oOydaromuxces 8-9-x kimaccoB MAOY «l'umnazus Ne 6» paspaborana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBaHUU B
Poccniickon @enepannny;

» mnpukaza MunmnpocsenieHus ot 31.05.2021 Ne 287 «O6 ytBepx)aeHun
denepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBHOTO  CTaHAapTa
OCHOBHOTO 00IIIETO 00pa30BaHUSIY;

o mpukaza MunnpocsenieHus: ot 18.05.2023 Ne 370 «O6 yTBepx’acHUH
denepanbHOM 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO  OOILEro
o0Opa3oBaHUsI»;

o mpukaza MunnpocsenieHusi ot 22.03.2021 Ne 115 «O6 yTBepkACHUH
[lopsinka  opraHu3allud U OCYIIECTBICHUS  0Opa3oBaTEIbHOU
JESATEILHOCTH TI0 OCHOBHBIM 00I1I€00pa30oBaTeIbHBIM MIpOrpaMMaM —
o0pa3oBaTeIbHBIM MpPOrpaMMaM HA4YaJbHOTO OOIIEro, OCHOBHOIO
00111er0 U CpeIHero 00111ero 00pa3oBaHuUsY;

« KoHuenuus npenopaBanus yueOHOro npeaMera « XumMus»,

o Konmenuuss »skojmoruueckoro oOpa3oBaHUsi B CHCTEME OOIIEro
oOpa3zoBaHu;

o CIT 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKIE TpeOOBaHUS K
OpraHM3alysIM BOCIUTAaHUS W OOydYeHHs, OTIbIXa W O3JOPOBICHUS
JeTel M MOJIOICKW», YTBEPKIACHHBIX ITOCTAHOBJIEHUEM TJIABHOTO
canutapHoro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urmeHuvyeckne HOPMATUBBI U TPEOOBaHUS K
obecrieyeHnto Oe3omacHOCTH ¥ (M) OE3BPEIHOCTH IS YeJIOBEKa
bakTOpoB cpelbl OOMTaHUS», YTBEP)KIEHHBIX TMOCTAHOBJICHUEM
IJIaBHOTO caHuTapHoro Bpaya ot 28.01.2021 Ne 2;

« (enepasibHON paboveil mporpaMMbl IO YYCOHOMY TIPEIMETY « XUMUSD).

PaGouas  mporpamMmmMa  OpuUEHTHMpOBaHa  Ha  IIEJieBble  MPHUOPHUTETHI,
chopmynupoBaHHbie B (enepanbHO pabodeil mporpamMMe BOCTHTAHHUS U B
paboueii mporpamMmme BocniuTanus [IporpamMmma mo XuMuu Ha ypOBHE OCHOBHOTO
oOmiero oOpa3oBaHMsS COCTaBJIE€HA HAa OCHOBE TPeOOBaHWI K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHONH MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, mnpeacTaBieHHBIx B PI'OC OOQO, a Takke Ha OCHOBE
denepanbHoOit pabodeil TporpaMMmbl BOCIUTAHUS M C YYETOM KOHIICTIITUH
mpenomaBaHus  y4eOHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX
oprannsauusx Poccuiickon denepannu.



[Iporpamma 1o xumMuu Aa€T TMPEACTaBICHUE O IENsIX, OOIIEH CTpaTeruu
oOy4eHMs, BOCIHTAHHMS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU yUEeOHOTO
mpenMera,  yCTaHaBIMBAeT  00s3aTENIbHOE  MPEAMETHOE  COJCp)KaHUE,
MpelycMaTpuBaeT paclpesielieHe ero Mo KiaccaM MU CTPYKTypUpPOBAaHHE IO
paszenaM W TeMaM MPOrpaMMbl 10 XHMHH, OMPEACISET KOJINYCCTBCHHBIC H
Ka4yeCTBCHHBIE XapaKTePUCTUKH COJIepKaHus, PEKOMEHIYEMYIO
MIOCTICIOBATEIPHOCTh M3YYCHHSI XHMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUTIIPEIMETHBIX ~ CBsI3€H, JIOTUKA Y4YeOHOTro TpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOYyYaromMXcs, OINPEAENseT BO3MOXXHOCTH TMpeaAMeTa IS
peanmzanuu TpeOOBaHUH K pe3ysIbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTebHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IlIeT0 00pa3oBaHus, a TaKKe TpeOOBaHUMN
K pe3ylbTaraM OOyYeHHS XUMWW Ha ypOBHE IICJICH HM3YYCHHS MpeaMeTa U
OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHON AEATEIHLHOCTH OOYyYalolIerocs: Mo
OCBOCHHIO yU4E€OHOTO COJIEP KaHUSI.

3HaHWEe XUMHHU CIY>KUT OCHOBOM 1Jisi  (OPMUPOBAHHMS MHUPOBO33PEHUS
oOy4aromierocs, ero NpeCTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT GpopMuUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEIICHUs TI00aJbHbIX
npo0sieM yCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOMH,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yuyenne xumunu:

e CIIOCOOCTBYET peaJM3alliii BO3MOXKHOCTEH IS CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00mme U (PyHKIIMOHATBLHON
TPaMOTHOCTH,

e BHOCHUT BKJIaa B (QopMUpOBaHWE MBINUICHHS W  TBOPYECKUX
CrOCOOHOCTEM 00y4aroImMXcsi, HABBIKOB UX CAMOCTOSITEIbHON yueOHOM
NEATETLHOCTH, IKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHHH,
HEOOXOJUMBIX Kak B  IIOBCEJIHCBHOH  JKM3HUM, TaKk U B
npodeCCUOHAIBHON JIeSITEIHLHOCTH,

e 3HAKOMMWT CO CIEeNU(PUKON HAYYHOTO MBIIICHHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIAJIa HAa CIMHCTBO NPHPOILI M YEIIOBEKA, SBISCTCS
OTBETCTBCHHBIM 3TAllOM

o B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;

e CHOCOOCTBYeT  (OPMHUPOBAHHIO  IIEHHOCTHOTO  OTHOIICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHMSIM, K TIPUPOJIC, K YEIOBEKY, BHOCUT CBOM
BKJIaJ] B 9KOJIOTUYECKOE 00pa3oBaHuE 00YUYarOIINXCS.

JlanHbple HampaBlieHUuss B OOYYEHHMM XHMHHM OOECNEUYMBAIOTCS CHelUpUKOn
colepKaHUsi y4yeOHOro TMpeaMeTa, KOTOPbIA SIBIAETCS  MEJaroru4ecku



aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HayKH XMMUU HA ONPEJCIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI NIEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XUMHHM M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHITHI
OPTraHUYECKON XUMHH.

CtpykTypa colepkaHds TpOrpaMMbl MO XMMHU CHOPMHUPOBAHA Ha OCHOBE
CUCTEMHOTI0 noaxoaa K e€ nzydeHuro. ConepxaHue CKIaJbIBACTCS U3 CUCTEMBI
INOHATUA O XMMHYECKOM JJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATUM O
XUMHUECKON peakuuu. O0e 3T CHCTEMbl CTPYKTYPHO OpraHU30BaHbl IO
IPUHLHAITY ITOCIEAOBATEIBHOIO Pa3BUTHA 3HAHUKM HAa OCHOBE TEOPETHUUYECKUX
MIPEACTABICHUN Pa3HOTO YPOBHS

e ATOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

o Ilepuogmueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHa
XUMHH,

e YUYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H,

e TIPEJCTABICHUN 00 SJIEKTPOJUTUUECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA  PACCMATPUBAIOTCS HAa  OCHOBE  OMIIMPUYECKHU
MOJIyYeHHBIX WU OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT
OJIHOTO ypOBHS K JPYroMmy, BBINOJHAS (PYHKUMHU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI M BO3MOXHOCTEH NPAKTHYECKOTO
IIPUMEHEHUS U MTOIYYEHHs U3Y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO  XUMHU  CIOCOOCTBYEeT  (DOPMUPOBAHHIO
IIPEJACTABICHUS] O XMMHWYECKOM COCTAaBILIIOLIEM HAy4YHOM KapTUHBI MHpa B
JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOI'O OTHOUIEHUS K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3yueHre XUMHUH MIPOUCXOJIUT C MPUBJICUECHUEM
3HAHUW W3 paHee M3YUCHHBIX YYEOHBIX MNpeAMeTOB. «OKpyXKalolmuil MUp»,
«buonorus. 5—7 knacce» u «Puszuka. 7/ Kiaccy.

[Ipu n3ydeHnn XuMUU MPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUUYECKOU
HAyKd Kak 00JIacTU  COBPEMEHHOTO  ©CTEeCTBO3HAHMS, MPaKTUYECKOU
JNEATENBHOCTH YEJIOBEKA M KAK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3amaua y4eOHOTO TpeIMeTa COCTOMT B (DOPMUPOBAHUH CHUCTEMBI XUMUYECKUX
3HAHUM — BaXXHEWIUX (HAKTOB, TOHATHUH, 3aKOHOB W TEOPETHUYECKHUX
MOJIOKEHUH, JTOCTYMHBIX 000OIIEHNIA MHPOBO33PEHUECKOTO XapaKTepa, s3bIKa
HayKH, B MPUOOIIEHNN K HAYYHBIM METOJ[aM MMO3HAHUS MMPU U3yYCHUH BEIECTB
U XUMHYECKUX peakuuid, B (OPMUPOBAHMM U PA3BUTHHU I1O3HABATEIbHBIX
YyMEHUH M HUX TOPUMEHEHMHM B Y4YEOHO-TIO3HABATEIIbHOM U  Y4eOHO-



HCCIIEI0BATEIbCKOM ACATCIIbBHOCTH, OCBOCHHH ITpaBUJI 0e30ImacHOro O6paIHCHI/I$I
C BEIIECTBAMM B IIOBCEIHEBHOM KU3HH.

[Ipu u3ydyeHUH XMMHUU HA YpPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs Ba)XKHOE
3Ha4YEHUE MPUOOPEIIN TaKue 1EH, KaK:

o (OpPMHpPOBAHHE WHTEIICKTYAIbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHUIO
pelieHnid, CHoCOOHOM ananTUPOBAThCA K OBICTPO MEHSIFOUIUMCS
YCJIOBUSIM KU3HU;

o HANpaBJICHHOCTb OOYYEHUS] Ha CHCTEMaTUYeCKOe MPUOOIICHHE
OoOy4JaronmMxcss K CaMOCTOSITEIbHOM IO3HABATEIIbHON JesTEIbHOCTH,
HAyYHBIM METOJaM MO3HaHus, GOPMHUPYIOIIMM MOTUBAILIUIO U Pa3BUTHE
CIIOCOOHOCTEN K XMMUH,

« obecrnieueHue yCIIOBUH, CIOCOOCTBYIOITUX PUOOPETEHUIO
OOy4YarOIIMMUCS OIbITa Pa3HOOOpPA3HOM JEATETLHOCTH, MO3HAHUA U
CaMOITO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHA),
UMEIONIMX  YHHUBEPCAIbHOE 3HAYEHUE JUISl  PA3JIUMYHBIX  BUJIOB
NEATEIIbHOCTH;

o (opMupoBanue o00mer (QYHKIUOHATLHOM M E€CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCJIE YMEHUU OOBSACHATh U OLICHUBATH SIBIICHUS
OKPY’KAIOIIEro MHUpa, UCMHOJIb3ysl 3HAHUSI U OMBIT, MOJYyYECHHBIC IMPU
W3YYEHUM XUMHUH, TPUMEHSATH UX TNPU pEHICHUU MpodieM B
ITIOBCEJHEBHOM KU3HU U TPYJIOBOU JEATEIBHOCTH;

o (dopMHpOBaHHE Yy OOYYAIOIIUXCS TyMAaHUCTHYECKUX OTHOIICHHIHA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWUW JUIg  BbIPaOOTKU
HKOJIOTHYECKH 11€J1eCO00pPa3HOro TMOBEICHUS B OBITY W TPYAOBOU
JEATEIIbHOCTH B ILIEJISIX COXPAHEHUS! CBOETO 3J0POBbSl U OKpY’Karouei
MIPUPOTHOM CPEIbI;

e Pa3BUTHE MOTHBALUU K OOYYEHHUIO, CHOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUI0O HAa  OCHOBE  YCBOGHMsS  OOIIEYEIOBEYECKUX
LEHHOCTE, TOTOBHOCTM K OCO3HaHHOMY BbIOOpPY mpoduis u
HaIPaBJICHHOCTHU JaIbHEHIIIETO O0ydeHHUS.

OO11ee 9YUCIIO YacoB, OTBEAEHHBIX ISl M3YYCHUS XUMHUH Ha YPOBHE OCHOBHOTO
obrrero odopa3oBanus, cocraBisier 136 yacos: B 8-M kiacce — 68 vacos (2 yaca
B Hezeno), B 9-M kimacce — 68 yacoB (2 yaca B HeJIelo).

Jist  peanuzauuu MPOTPaMMbl  MCHOJIB3YIOTCS YYEOHUKH, JOMYLIEHHBIE K
WCIIOJIb30BaHUIO MIPU peATN3aLNA UMEIOIIUX FOCYIapCTBEHHYIO aKKPEAUTALIUIO
oOpa3oBaTeNbHBIX MPOrpaMM HAyalbHOIO OOIIEro, OCHOBHOIO OOILEro,
cpeaHero  odmero 00pa3oBaHUS — OpPraHU3alUsIMH,  OCYLIECTBIISIOIIMMU



00pa30BaTeNbHYIO JEeSATENbHOCTh, pukazoM Munmnpocsemenus ot 21.09.2022
Ne 858:

o Xumwus, 8 ximacc/ Pymutuc I' E ®enpaman @ I' «M3mareabcTBO
«ITpocBemieHue»;

o Xumwus, 9 xmacc/ Pymutuc I' E ®enpaman @ I' «M3mareabcTBO
«ITpocsemieHue»;

DNEeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, AOMYLIEHHBIE K HCHOJIb30BAHHIO
npu peanuzanuu UMEIOLIUX roCyJ1JapCTBEHHYIO AKKpEAUTALUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEero, OCHOBHOTO OOIIETO,

cpennero ooOiero oopa3zoBanus npukazomM MunmnpocsemieHus: ot 02.08.2022 Neo
653:

Xummst, 8 xmace, ®I'AOY JIIO «Axkagemuss MUHIPOCBEIICHUS
Poccuny;,

Xumumst, 9 kmace, D®IAOY IO «Axamemuss MUHIPOCBEIICHUS
Poccuny;,

ONeKTPOHHBIM  00pa3oBaTeNbHBIA  pecypc «JlomamiHue 3amaHus.
OcHoBHOe o0Omiee oOpazoBanme. Xumus», 8-9 kmace, AO
N3narensctBO «IIpocBemienney;

Tpenaxep «O6mako 3Hanmiy. Xumus. 8 kinace, OO0 «Duzukon Jlady.

Conep:xkanue y4eOHOIro npeamera

8-i1 Ki1acce
IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KHU3HHU YEIOBEKAa. XMMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATrperatHoe COCTOSHHUE
BemiecTB. [loHsTHE 0 MeTOMaX MO3HAHUSA B XUMHHU. YHCTBIEC BENIECTBA U CMECH.
CrniocoOnI pa3aeneHus cMecei.

ATOMBI U MOJICKYJIBI. Xumnueckue »djeMeHThl. CHMBOJIBI  XHMHUUYECKHX
DJIEMCHTOB. HpOCTBIC H CJIOXKXHBIC BEUICCTBA. ATOMHO'MOHCKYHHPHOC YUCHHC.

Xumuueckas GopMyna. BalleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA ~ cocTaBa  BewlecTB.  OTHOCUTENbHAass  aTOMHas — Macca.
OTtHOCUTENBHASE MOJIEKYJIIpHas Macca. MaccoBast 107151 XUMUYECKOTO 2JIEMEHTA
B COCIMHECHUM.



KommuectBo BemectBa. Monbs. MomsipHas mMacca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHCIIa CTPYKTYpHBIX E€IMHMII BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIMHEHHUH.

dusnyeckue U XUMUYCCKUE SABICHHUS. XUMHUECKas peakius U e€ MPU3HAKH.
3aK0H COXpaHCHHS MAacChl BEIICCTB. XUMHUCCKHE ypaBHeHUsA. Kiaccuukarms
XUMHUYCCKHX peakiuid (COeTUHEHMS, Pa3IoKeHHs, 3aMEIIeHUs, OOMEHa).

XUMHYECKUMN IKCIIEPUMEHT

3HAKOMCTBO C XMMHUYECKON MOCYAOW, MpaBWIaMH pabOThl B J1abOpaTopuu U
npuémMamMu oOpalieHuss ¢ JIabopaTOpHBIM O0OpYJOBaHHEM, H3YYCHHE U
onucaHue (PU3MYECKUX CBOMCTB O00pa3lloB HEOPraHUYECKUX BEIIECTB,
HaOmoieHne (pu3nyeckunx (IUTaBICHHE BOCKA, TasSHHE JIbA, paCTUPAHHUE caxapa
B CTYIIKE, KUIICHHEC W KOHJICHCAIMS BOJBI) M XUMHYCCKHX (TOPCHHE CBEYH,
MPOKAJIMBAHUE MEIHOH IIPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCJIOTOM)
SBJICHWM, HAOMIOMCHWE W ONHCAaHWUE TMPU3HAKOB TMPOTCKAHUS XUMHUYCCKHUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI ¢ XJIOPHIOM
Oapus, pasnoxenue ruapokcuaa menu (1) mpu HarpeBaHwH, B3aUMOJCHCTBHE
*xeie3a ¢ pactBopoM coyi Meau (1), u3ydenune crioco0oB pas3zeieHuss CMeceit: ¢
MOMOIIbI0 ~ MarHuTta,  (QUIbTPOBAHME,  BHIAPUBAHUE,  JIUCTUIUISAINS,
xpoMarorpadusi, MPOBEACHUE OYUCTKU IMOBAPEHHON COJM, HAOIIOJIEHUE U
OMHCAHUE PE3YJIbTAaTOB TPOBEJCHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHHS MACChl, CO3JJaHUE MOJIEJIeH MOJIEKYI (IIIapOCTEPIKHEBBIX).

Baxueluue npeacTraBuTe] 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucmopox — smeMeHT M mpoctoe
BeniecTBo. HaxoxxaeHue kuciopona B mpupoje, GU3NYECKue U XUMHUYECKUE
cBorictBa (peakiuu ropenus). Oxcunpl. [Ipumenenne kucimopoga. CrocoOb
MOJIy4YEHHUsI KHUCJIOpoJa B JlabopaTopuM W MpPOMBIIUIEHHOCTH. Kpyroopot
Kuciopoza B mpupojae. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPO/A.

TernnoBoit 3QGeKT XUMUYECKON peakliui, TEPMOXUMUYECKUE YPABHEHHUSI, IK30-
Y DHJIOTEPMUYECKHUE PEAKIMU. TOIUIMBO: YIOJIb U METaH. 3arpsi3HCHHUE BO3/1yXa,
yCUJICHUE MTapHUKOBOTO d(pdekTa, pa3pyiieHrue 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpocToe BemecTBo. HaxoxaeHne Bo1opo/ia B MPUPOJIE,
¢uznueckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI MOJIYYCHUS.
Kwuciote! u coiu.

MousipHbIi 00BEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPABHEHHUSIM.



®usnyeckne CcBOMCTBA BOAbL. Boma kak pactBopuTenb. PacTBOpEL
HacelleHHbIe M1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons BewmiectBa B pacTBOpe. XHMMHYECKHE CBOWCTBA BOJBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE M B KM3HU 4enoBeka. Kpyroopor
BOJBI B IIPUPOJIE. 3arpsi3HEHHUE NMPUPOIHBIX BOA. OXpaHa M OYMCTKA IPUPOIAHBIX
BOJL.

Knaccudukanus neopranmueckux coeauHeHuid. Oxkcuabl. Knaccuduxarus
OKCHJIOB. cojicoOpasyromue (OCHOBHBIC, KHCIIOTHBIC, aM{(OTepHBIE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. DU3WYECKHE M XUMHUYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne oKCuI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMN: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknarypa ocHoBaHui. dusnyeckue U XMMUYECKUE CBOMCTBA
ocHoBaHui. [lomydeHne OCHOBaHHM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucioT. PuznyecKkue u
XUMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHOcTM MetaymmoB H. H. bekerosa.
IlonydeHue KUCIIOT.

Comu. Homenknarypa coneil. ®u3nyeckne W XUMHYECKHUE CBOWCTBA COJIEH.
[Tomyuyenue conei.

I'eneTnueckas CBs3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHUM.
XMMHUYECKUHN IKCIIEPUMEHT !

Ka4eCTBEHHOE ONpEICIICHHE COACPKAHUSA KHCIOpPOJa B BO3AyXe, MOJIy4YEHHUE,
coOMpaHhe, paclo3HaBaHWE W M3YYEHHE CBOWCTB KHCIIOPOJa, HAOIIOIEHHE
B3aUMOJICHCTBHS BEIIECTB C KHCIOPOAOM M YCIOBHMS BO3HHKHOBEHHS W
HpeKpaieHuss ropeHus (moxkapa), O3HaKOMJICHHE C oOpasiamMu OKCHIOB H
ONHMCaHWE WX CBOWCTB, IMOJydeHHE, COOMpAHHE, PAaCIO3HABAHWE M H3yUEHHUE
CBOMCTB Bomopoaa (ropenue), B3aumoaeicTaue Bogopoaa ¢ okcugom meau (1)
(BO3MOKHO  HCIIOJIB30BaHKWE BHICOMATepHAIOB), HaOr0AeHHE 00pa3IoB
BEIIECTB KOJMYECTBOM 1 MOJb, HCCIACIOBaHHE OCOOECHHOCTEH pPacTBOPEHHS
BEIIECTB C PAa3IUYHOM pPACTBOPHUMOCTHIO, TPHUTOTOBIEHHUE PACTBOPOB C
OIPENICIEHHON MacCOBOM JI0JIEM PAaCTBOPEHHOI'O BENIECTBA, B3aWMMOICHCTBUE
BOIbI C MeTaylaMu (HaTpueM | KajblieM) (BO3MOXHO MCIIOJIb30BaHHE
BUICOMATEPHAJIOB), KCCIACIOBaHME OOpa3ll0B HEOPTaHWYECKHUX  BEIIECTB
pasIMYHBIX KJIACCOB, HAONIONECHHE H3MCHEHHS OKPAacKM HWHINKATOPOB B
pacTBOpax KHCIOT U Iejiouei, udydeHue B3aumoaerictBus okcuaa meau (1) ¢
pPacTBOPOM CEPHOM KHMCIIOTBHI, KHCJIOT C METaJlJIaMH, PEaKIMi HeHTpaIu3aIuu,
MOJyYEeHUES HEPACTBOPUMBIX OCHOBAHHH, BHITSCCHEHHE OJHOTO METajlla APYTrUM



W3 PacTBOpPA COJIM, PEUICHUE YKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxHeimue
KJIACChl HEOPTAHUYECKUX COCTUHEHUIN.

IMepuognueckud 3akoH u Ilepuoguyeckass cucreMa XUMHYECKHUX
iemMenToB J[. . MenneneeBa. Crpoenne atroMOB. XHUMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TMOMBITKM KIACCU(PUKAIUN XUMHUYECKUX JJIeMEHTOB. [loHsATHE O
IPYIIax CXOMHBIX DJIEMEHTOB (IIEJIOYHBIC W INEIOYHO3EMENbHBIC METaJLIHI,
raJlOTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3zyroT am(pOTepHbIC
OKCH/IBI U TUAPOKCH]IBI.

Ilepuoguyeckuil 3akoH. Ilepuoandeckas cucreMa XMUMHUYECKHUX IJIEMEHTOB /l.
N. Menneneea. KopoTkonepuogHas ¢ JUIMHHONEPUOAHAs  (HOPMBI
[Tepponnueckoit cucrembl xumuueckux d3nemMeHToB J[. WM. Menneneena.
Ileprogpr u Tpynmbl. PU3HMUECKHN CMBICI TMOPSIKOBOTO HOMEpPA, HOMEPOB
[IEPUOJA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocraB aToMHBIX szaep. M3oTonbl. DnekTpoHsl. CTpoeHHE
ANIEKTPOHHBIX  000J04ueK aroMoB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
ITepunognueckont cucremsl . 1. MenneneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA MO0 ero nonoxenuto B [lepuognueckoit cucreme /. . Menneneena.

3aKOHOMepHOCTI/I N3MCHCHUA paanyca aTOMOB XHMHWUYCCKHUX OJJICMCHTOB,
METAJJINYECKUX U HEMETAJUIMUYECKUX CBOMCTB I10 I'pyIiiaMm 1 IICpuogam.

3nauenue Ilepuogmueckoro 3akoHa u llepuonnueckoil cUCTEMbl XMMHUYECKUX
3JIEMEHTOB I pa3BUTHUS HAayku U npaktuku. [[. Y. MenaeneeB — y4€Hbli U
rpa)KJaHMH.

Xumuueckass CcBs3b. KoBaneHTHas (MOJIIpHAsE W HENOJSpPHAs)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX IEeMEHTOB. MIOHHas CBSI3b.

Crenenp okuciieHusl. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC PCaKIH. Hpoueccm
OKHCJICHUS ¥ BOCCTaHOBJICHUS. OKHUCINUTEIIN U BOCCTAHOBHUTEJIH.

XHUMHYECKUMN IKCIIEPUMEHT:

u3ydeHue oO0pas3loB BEMIECTB METAUIOB M HEMETAIOB, B3aWMOCHCTBUE
TUAPOKCUJA IIMHKA C PAacTBOPAMHU KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUl
(ropeHue, peakiuy pa3ioKeHUs, COCTUHEHHS).

MexnpeaMeTHble CBA3H



Peanuzanusi MeXnpeaMETHBIX CBSI3ed NpH H3YYCHHMM XUMHH B 8 Kiacce
OCYILIECTBIIIETCS. 4Y€pEe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATHM, TaK W TIOHATUM, SBILIIOIIUXCA CHCTEMHBIMU JUISl OTHAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOI'0 [IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHS. HAy4dHbIA (HaKkT, THUIIOTE3a, TEOpHs,
3aKOH, aHaJu3, CHHTE3, Kiaccu(dUKalus, TEePUOJUYHOCTh, HAOIIOJCHNE,
AKCIIEPUMEHT, MOJICITMPOBaHUE, U3MEPEHHUE, MOJICITb, SIBJICHHUE.

®dusuka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU/I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJESKTPUUESCKUN 3apsiji, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHHME BEIECTBA, ra3, (PU3MYECKHE BEIUYMHBI, CIUHHUIIBI
M3MEpEHUs, KOCMOC, TIaHEThI, 3BE3/b1, COJIHIIE.

buonorus: gporocuntes, apixanue, obuochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAJbl, TOPHbIE MOPObI, TOJIE3HBIC
HCKOTaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.

9-ii KJ1acce
BemecTBo M XMMHUYecKasi peaKIus

[lepuonnueckuii 3akoH. Ilepuoguueckass cucteMa XUMHYECKHUX 3JIEMEHTOB /I.
N. MengeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWMCTB
XAMUYECKUX DSJIEMEHTOB IMEPBBIX TPEX IMEPHUOAOB, Kalaus, KalblUid H HX
COCIMHCHUH B COOTBETCTBHHM C TMOJIOKEHHEM OHJIEMEHTOB B lleproamueckon
CHUCTEME U CTPOEHHEM HX aTOMOB.

CtpoeHue BemiecTBa: BHIbl XUMHYECKOW CBA3U. THNBI KPUCTAIIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIIECTBA OT THIA KPUCTALIMYECKON PEIIETKU
1 BUJa XUMHUYECKOU CBA3H.

Knaccudukanus M HOMEHKIIaTypa HEOPraHWYECKHMX BEIIEeCTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSALIMXCS K PA3JIMYHBIM KJJACCaM HEOPTaHMYECKUX
COCAMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XUMHYSCKUX PEAKIHIA 110 Pa3IMYHbIM pU3HaKaM (10 YUCITy H
COCTaBy YYaCTBYIOIIMX B pPEAaKIUH BEIIECTB, MO TEIIOBOMY 3(deKTy, 1Mo
M3MEHEHHUIO CTENEHEH OKHUCIEHUS XMUMHUYECKHUX JJIEMEHTOB, 1O OOpaTHUMOCTH,
0 y4YacTHIO KaTaiu3aropa). OK30- W  DJHIOTEPMUYECKHE PEaKIIHH,
TEPMOXUMUYECKUE YPABHEHHUS.



[lonsiTHe O CKOpOCTHM XuUMHYecKol peakuuu. I[loHstme 00 oOpaTUMBIX U
HEOOpaTUMBIX XHMHYECKMX peakuusx. I[loHATHE O TOMOrEHHBIX U
reTeporeHHslx peakuusax. llonsatme o xaranmmse. [loHATHE O XHMMHYECKOM
paBHOBecur. DPaKTOpBI, BIMAIOMKAE HA CKOPOCTh XUMHYECKOM PpEAKLUUHA U
ITOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIINTETEHO-BOCCTAHOBUTEIIBHBIE  PEAKLUH, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CoCTaBlIeHHE  ypaBHEHUU
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM € HCHOJB30BAHHEM METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopusa 3IEKTPOJUTHYECKON TUCCOIUALMHU. DJIECKTPOJUTHI U HEIIEKTPOJIHUTHI.
Katuonbl, aHnoHbl. MeXaHU3M JIUCCOIMALIMKM BEIIECTB C PAa3IMYHBIMU BUJIaMHU
xuMuueckoil cBsa3u. Crenenp aucconyanuu. CUiibHbIC U CA0BIE DJICKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YCIOBUSI MPOTEKAHUSI peaklMii MOHHOTO OOMEHa,
IIOJHBIE M COKpAlIEHHBIE WOHHBIE ypaBHEHHs peakunii. CBOWCTBA KHCIOT,
OCHOBaHM U cCOJIed B CBET€ MPEACTABICHUN 00 3IEKTPOJUTUYECKON
nucconmanyu. KauectBeHHble peakuu Ha HOHBL. [IoHATHE O THAPOIU3E CONE.

XMMHUYECKUMN IKCIIEPUMEHT !

O3HAKOMJICHUE C MOJICNIIMH KPUCTAITMYECKUX PEIIETOK HEOPTaHUYEeCKUX
BEIICCTB — META/UIOB U HeMmeTa/uioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xyopuga HaTpUs), HCCICIOBAHHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOH
peakiuu  OT  BO3JCUCTBUA  pPa3aU4YHBIX  (AaKTOpOB,  HCCIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIUU KHUCIOT,
IIes04el U cosieit (BO3MOXKHO MCIOJIb30BAHNE BUICO MAaTEPHAJIOB), IIPOBEICHHE
OTBITOB, WJUTFOCTPUPYIONTUX MPHU3HAKK MPOTEKAHUS PEaKlnii HOHHOTO OOMeHa
(oOpa3oBaHue oOcaaka, BbIICICHHUE Tra3a, OOpa30BaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUi
(ropenue, peakimu pa3JIOKEHUS, COCTMHEHU), pacro3HaBaHKe
HEOPTraHMYECKUX BEIIECTB C IMOMOIIBIO KA4eCTBEHHBIX pEaKIMi Ha HOHHI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3aa4.

Hemeranabl 1 ux coeaAnHECHUA

OO6mrast  xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHne u (pu3ndeckrue CBOMCTBa MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHWYECKHME CBOWCTBA HA IMIPUMEpE XJIOpa
(B3aMMO/ICHCTBIE C METaUIaMH, HEMETaJUIaMH, Iejo4amu). XJIOPOBOIOPO/I.
ConsiHast KUCIOTa, XUMHYECKHE CBOWMCTBA, MOJyYeHUE, NpuMeHeHue. JlericTBue
XJIOpa U XJIOPOBOJOPOJA HA OpPraHu3M 4YeJoBeKa. BaxkHeWiuune XJopuasl U UX
HAaXO0XKJIEHUE B IPUPOE.



Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe CTeNeHNU OoKucieHus. CTpoeHne u GuU3NIecKue CBOMCTBA
MPOCTBIX BEUIECTB — KHCIOpOJa U Cepbl. AJIOTPOMHBIE MOIU(PUKALNUN
KHCIIOpOoJa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOX, CTPOEHUE,
¢usnyeckue W xumuueckue cpoiicTBa. OKcuabl cepbl Kak MPEICTABUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasl KMCIIOTa, (PU3NYECKHEe U XUMUYECKUE CBOWCTBA
(oOmme Kak MmpeAcTaBUTENs Kiacca KHCIOT U crenuduyeckue). XUMUYECKUe
peakiuy, JeXallue B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOJNyuYeHUs CEpHOU
KACIOThL.  IIpumenenue cepHoii  kuciaoTel. CoOnM  CEpHOM  KHCIOTHI,
KayeCTBEHHAsl peakliys Ha cyib(par-uoH. HaxoxneHue cepbl ¥ €€ coeIMHEHNH B
npupoje. XMMHUYECKOE 3arpsiI3HEHNE OKpYKaloLEeH cpebl COSTUHEHUSIMH CEPbI
(kMCIOTHBIE JOXKIHM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALICHUS.

OOmiass xapakTepucThuka 3i1eMeHTOB VA-rpynnbl. OcCoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pacnpoCTpaHEHHE B
npupoje, pusnueckre U XuMuueckue cBoiicTsa. KpyroBopor a3ora B mpHupoe.
AMMuak, ero pu3n4ecKre U XMMUYECKUE CBOMCTBA, MOIyYEHUE U IPUMEHEHHE.
Conu aMMoHHS, MX (PU3MYECKHME M XUMUYECKHUE CBOMCTBA, IMPUMEHEHHUE.
KauecTBeHHas peakuusi Ha MOHbl aMMOHUS. A30THasi KUCIIOTa, €€ MOJy4YeHHeE,
¢u3udeckne W XMMHUYECKHE CBOMCTBa (0OIIHME KakK TPEACTABUTEINS Kilacca
KACIOT u cnenuduyeckue). Mcmonp30BaHHEe HUTPATOB U COJIEH aMMOHHS B
KaueCTBE MHUHEPAIbHBIX yI0OpeHHi. XUMHUYECKOe 3arps3HeHHE OKpY Karolien
Cpebl COCTMHEHUAMU a30Ta (KUCIIOTHBIC JIOXK/IH, 3arps3HEHUE BO3/1yXa, TOYBHI
u BonoéMoB). Docdop, amtorponHble MoguduKayu Gocdopa, Gusnueckue u
xumuueckue cBoictBa. Oxcun  dochopa (V) um  dochopHas kuciora,
du3nueckre u XMMHUYECKHUE CBOMCTBA, noyyeHue. Mcnons3zoBanue GocdaTtoB B
KaueCTBE MUHEPATbHBIX YAOOPEHUH.

O6mass xapakrepucTthka 35eMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTEepHbIC CTCMCHW OKHUCICHHUSA. YTIIEpOJa, aJUIOTPOITHBIC
MOJIU(UKAIINKA, PACIPOCTPAHCHWE B MPHUPOJE, (PU3NYECKHE W XHUMHYCCKUE
cBoiictBa. Ancopoums. KpyroBopor yraepona B mpupoje. OKCHIbI yTIepoa,
uX (U3NYECKHEe W XUMHUYCCKHE CBOWCTBA, JEHCTBHE HA KUBBIC OpPraHU3MEI,
MOJIYYCHHE W MPUMEHCHHE. DKOJIOTHYECKUE TIPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yrinepoaa (IV), rumore3a rio0albHOrO MOTEIUICHHUS KIMMaTa, MapHUKOBBIN
addekr. YroapHas kucioTa W €€ coiau, UX (U3NYSCKHE M XUMHYSCKHE
CBONCTBA, MOJyYeHUE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U
CEJIbCKOM XO35ICTBE.

[lepBoHauasibHBIC MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHHUSX
yriaepoaa (MeTaH, 3TaH, OTHJEH, aleTWICH, 3TaHOJ, TIJIMIEPHH, YKCYCHas



kuciota). [IpupogHble UCTOYHHUKH YTIEBOAOPOJOB (yroib, MPHUPOMIHBIA Ta3,
HePTh), MNPOAYKTHI uX mnepepaborku (OeH3WH), WX poOIb B OBITY W
MPOMBINIIICHHOCTH. [lOHSATHE O OMOJOTHMYECKH Ba)KHBIX BEIIECTBAX: JKHUpPaXx,
Oenkax, yriieBoJIax — M WX POJIM B )KM3HH YelloBeKa. MaTepuaibHOE €IHHCTBO
OpPTaHUYECKUX M HEOPTaHUYECKUX COCTUHCHHN.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, TOJyYeHHUE U
npumeHenue. CoeauHeHus: KpeMHusa B npupoje. OOmme npeacrtaBieHUs 00
okcuye kpemuus (IV) u kpemaneBoit kuciore. CHIIMKATHI, KX UCIIOJIb30BaHUE B
OBITY, B IPOMBINIICHHOCTH. Ba)KHEHTITNE CTPOUTEIHHBIC MaTepUAIIbI: KEPAMHUKA,
CTEKJIO, LIEMEHT, O€TOH, kene300eToH. [IpobiemMbl 6€301acHOr0 UCI0JIb30BAHMS
CTPOUTEJIbHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KHU3HHU.

XUMHYECKHUI IKCIIEPUMEHT:

M3yYyeHHE O0O0pa3ll0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI,
MIPOBE/ICHHE KA4YEeCTBEHHBIX pEaKIMil Ha XJIOPHI-MOHBI U HAOII0JIeHUE
MPU3HAKOB UX MPOTEKAHUSI, OMBITHI, OTpaxkaromue GU3NIeCKre U XUMHUUECKUE
CBOWCTBA TaJIOTEHOB M WX COCAMHECHUH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE ¢ oOpa3namu XJIOpUIOB (TaJOTeHHIIOB),
O3HAaKOMJICHHE C o0pasiamMu cepbl u €€ CcoeAMHCHHSIMHU (BO3MOXKHO
MCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOJIOJACHUE Tpolecca OOyTrIIUBaHHUS
caxapa moJa JEHUCTBUEM KOHUECHTPUPOBAHHOW CEPHOW KHCIOTBI, H3YYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEpHOM  KHCJIOThI, TPOBEJCHUE
KaueCTBEHHOM peakuuu Ha CcynbhaT-uoH ©u HaOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHUE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (ochopa u ux
coeMHEeHU (BO3MOXKHO WCIOJB30BAHUE BHUJICOMATEPHAJIOB), OOpa3lamu
a30THBIX U PochHOpHBIX yIOOpEeHUH, oTydeHrne, cCoOOupaHue, pacrno3HaBaHue 1
W3y4YCHUE CBOWCTB aMMHMAaKa, MPOBEICHUE KAYECTBECHHBIX pEAKIMA Ha HOH
aMmmoHusi U (docdaT-uoH W U3YYEHHE TNPU3HAKOB HUX MPOTEKAHUS,
B3aUMO/JICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCJOTBHI ¢ MEABIO (BO3MOXKHO
UCIIOJIb30BAHUE BHUJICOMATEPUAJIOB), HM3YYCHHE MOJEIICH KPHCTALUTUYCCKUX
peméTok anmMasa, Trpaduta, (QymiepeHa, O3HAKOMJICHHE C IPOIIECCOM
a7copOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIJIEM U yCTPONCTBOM
MPOTHUBOTA3a, TOJy4YeHHE, cOOMpaHue, pacro3HaBaHHE W HM3yUYCHHE CBOMNCTB
VTJIEKUCIIOTO Ta3a, MPOBEJECHHWE KauyeCTBEHHBIX peaklnid Ha KapOOHAT U
CUJIMKAT-UOHbl W W3YyYECHUE MPU3HAKOB HMX MPOTEKaHUS, O3HAKOMIICHHE C
MPOAYKIMEW CUJIMKATHOW MPOMBIILUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelime HeMeTauIbl U UX COEAUHEHUS.

MeTaiibl 1 UX COEeAMHEHUS

OO0mrast XapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenuss B llepuoamyeckoit cucreme xumudeckux osaemeHtoB [l .



MenneneeBa u crpoeHust atomoB. CTpoeHHe MeTauioB. MeTainueckas CBs3b
U MeTaUIMYecKass KpHUCTaNIMUecKas pemeérka. OIEKTPOXUMHUUYECKUU Pl
HAaNpsDKEHUM MeTauioB. (DHU3WYECKHE UM XHWMHUYECKHME CBOMCTBA METAJUJIOB.
OO6mme crmocoObl MOMy4YeHUsT MeTauioB. [IoHSATHE O KOPpPO3WU METAIUIOB,
OCHOBHBIE CIIOCOOBI 3alUTBl MX OT Koppo3uu. CiutaBel (cTanb, YYIyH,
TIOPATIOMUHNN, OpOH3a) U UX MPUMEHEHHE B OBITY W TPOMBIIIIJICHHOCTH.

[IlenouHble MeTaUIbL: TOJIOKEHUE B llepuonnyeckoil cucTeMe XUMHUYECKHUX
anemeHToB [[. . MenneneeBa, CTpOEHUE UX aTOMOB, HAXOKICHHUE B IIPUPOJIE.
dusnueckue U XMMHYECKIE CBOICTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUIIBI HATpusl M Kaiud. lIpuMeHeHHe IIeTOYHbIX METalIoB M HX
COEIMHEHHUH.

[[lenoyHo3eMeNbHBIE  METAJUIBI MarHud W KalbLWH:  IIOJIO)KCHHE B
[lepuomnueckort cucreme xumudyeckux odiemeHtoB J[. WM. Menneneesa,
CTPOCHUE HMX aTOMOB, HAXOXICHHE B mpupoje. PU3NUECKHE U XUMUYECKHUE
CBOICTBA MarHusi W Kajblus. BakHeiiime coequHeHus Kaublus (OKCHI,
THAPOKCHI, COJH). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHS.

AJIFOMUHUNA: TIOJIO)KEeHUE B llepnoanyueckor cUCTEME XMMHUYECKHUX SJIEMEHTOB
. . MengeneeBa, CTpO€HUE aToMa, HaXOXJIeHUE B npupoje. Ouznyeckue u
XUMUYECKME CBOMCTBA amtOMHHHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U
TUIPOKCHUAA ATFOMUHHS.

Kenezo: nonoxenue B [lepponndeckoit cucreMe XUMU4IeCKux 3semeHToB /. .
MenneneeBa, CTpOGHHUE aTOMa, HaxXOXJIEHUE B mpupoje. Duznueckue u
XMUMHUYCCKHE CBOWCTBA Jkene3a. Okcuapl, ruapokcuabl u comn sxenesa (1) u
xenesa (I11), ux coctas, CBOMCTBA U MOJyUYCHHE.

XMMHUYECKUIN IKCIIEPUMEHT !

O3HAaKOMJIEHHE C oO0pa3laMd METAJIOB M CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOWCTBaMHM, H3yYCHHE pE3yJIbTaTOB KOPPO3UH METaUIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BHUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJbI[Us M HATpHUs ¢ BOAOH (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCAa TOPEHUS JKETIE3a B KUCIOPO/IE
(BOBMOXKHO HCIOJIB30BAHHE BHMICOMATEPUANIOB), IPHU3HAKOB IMPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIUi HAa MOHBI: MAarHus, KaJIbIMs, aTIOMUHUS, IIMHKA, JKeJie3a
(I) u xenesa (II), memu (Il), HaOmromeHHWE W OMNKMCAHWE MPOIECCOB
OKpAaIllMBAaHUS IUIAMEHM HWOHAMM HATPHS, Kadusd M Kaldblusg (BO3MOXHO
WCIIOJIb30BaHNE BHJCOMATEPHAIIOB), HCCIICIOBaHUE aMQpOTEPHBIX CBOWCTB
TUAPOKCUJA ATIOMUHUSA U TUJPOKCUJIA IIMHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3aja4 no TeMe «BaxkHeime MeTamibl M UX COCIUHCHUS.



XuMHA 4 OKPYKaIIas cpeaa

BGHIGCTBa H MaTcpualibl B HOBCGHHCBHOﬁ )KM3HM 4YeloBeKa. be3omacHoe
HCIIOJBb30BaHHUC BCUICCTB U XUMHUNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBaﬂ IMoMoIib IIpH
XUMHUUYCCKHUX OKOrax U OTPaBJICHUSAX.

XVUMHYECKOe 3arps3HCHHE OKpyXaromied cpeapl (mpeiesibHas JOIMyCTHMAs
KOHIleHTparuss BemecTB, pgamee — I[IJIK). Pomp XxXumMuum B  pelieHAn
AKOJIOTUYECKUX TIPOOIIEM.

XHUMHYECKHUIN IKCIIEPUMEHT:

U3ydeHHe 0O0pas3loB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepHalIbl).

Me)KIIpeIIMeTHbIe CBA3H

Peanmzamusi MEXNpeAMETHBIX CBS3€H Mpu H3ydyeHWH XuMud B 9 Kiacce
OCYILIECTBIIIETCS. 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATHM, TaK W TIOHATUM, SBIIIOIIUXCA CHCTEMHBIMU JUISl OTHAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TOHSTHS. Hay4HbIM (hakT, TUIOTE3a, 3aKOH,
TEeOopusl, aHaJu3, CHUHTE3, KilacCUpUKAIM, TEPUOIUIHOCTh, HaOI0ICHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHUE, MAPHUKOBBIN
3 deKT, TEXHOIOTHSs, MaTEPHUAIIBI.

®dusuka: MaTepus, aToM, IJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIHI,
paIuOaKTUBHOCTh,  MOJIEKYJa,  JJEKTPUUECKUM  3apsi,  IPOBOJHMKH,
MOJYIIPOBOAHUKH, JHUAJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe€  COCTOSIHME  BEIeCTBa, ra3, pacTBOpP, PacTBOPUMOCTD,
KpHCTaJUIMUeCKass pemeérka, CIUlaBbl, (U3WYSCKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIIaHeThl, 3BE3/1b1, CoMHILE.

buonorusi: ¢otocuntes, apixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAJIbHbBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MUHEpaAJbl, TOPHBIC TMOPOBI, TIOJIC3HBIC
MCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.

H.]IaanyeMLIe pe3yJbTaTbl 0OCBOCHUSA y‘l€6HOFO npeamMerTa

JINYHOCTHBIE pe3y/IbTaThl



JIM4HOCTHBIE  PE3yNbTaThl OCBOEHUS MPOrpPaMMbl OCHOBHOI'O  OOIIETO
00pa30oBaHMs JAOCTUTAIOTCA B XOJ€ OOy4YEHUs] XMMHUU B €IMHCTBE y4eOHOU U
BOCITUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBMM C  TPaJAMIIMOHHBIMU
POCCUICKAMH COLMOKYJIbTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH,
IPUHATHIMU B OOILECTBE MpaBUIAMH M HOPMaMH IMOBEAECHUS U CHOCOOCTBYIOT
IIPOLECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0yJarOIUXCSl.

JIngHOCTHBIE pe3yIbTaThl OTPAKAIOT TOTOBHOCTh oOyJaromuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IIO3UTHMBHBIX ILIEHHOCTHBIX OPUEHTALMN U
pacIIMpeHre OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)Hanl/IOTl/I‘IeCKOl"O BOCIIMTAHUA .

LIEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJEOUI0, MOHMMAaHWs 3HAYCHHS XUMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIIAAETh JOCTOBEPHON MH(OpMALMEH O
MIEPEIOBBIX JTOCTHKECHHUAX U OTKPBITHSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2)rpa>1<nanc1<0r0 BOCIIUTAHUSA .

MPEACTABICHUSI O CONMAIBHBIX HOpPMax © TMPAaBWIAX MEXKIMIHOCTHBIX
OTHONIEHWH B  KOJUICKTUBE, KOMMYHHMKAaTUBHOH  KOMIICTCHTHOCTH B
OOILIIECTBEHHO MOJIE3HOM, Y4EeOHO-UCCIEA0BATENbCKOM, TBOPUECKOW U JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTU K Pa3HOOOPA3HOW COBMECTHOM JESITEILHOCTH
IIPU BBITIOJTHCHUH YYEOHBIX, TO3HABATEIIBHBIX 33]1a4, BBITIOJIHEHUA XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JIaHMM  YYEOHBIX  TPOEKTOB,  CTPEMJIEHHUS K
B3aMMOITOHMMAHUI0O ¥  B3aWMONOMOIINM B  TIpoIlecCe OATOH  y4eOHOM
NeSITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEACHHE W TOCTYNKH CBOMX
TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH IIOCTYIIKOB;

3)IeHHOCTH HAYYHOTO TIO3HAHUSI:

MHUPOBO33PEHUYECKUE TMIPEJICTABICHUS O BEUIECTBE M XHUMHUYECKOM pEaKIu,
COOTBETCTBYIOILLUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKU U COCTABJIAIOLIME
OCHOBY JIsl TOHUMAaHUS CYIIIHOCTY HaYyYHOU KapTHHBI MHUpPA, TIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUs IPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
IIPUPOTHOM CPENOU, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[IO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HAa IIOJyYCHHME HOBBIX 3HAHHUW I10
XUMHH, HEOOXOIUMBbIE JUIsl OOBSICHEHHSI HAOIIOAAEMbIX MPOLIECCOB U SIBJICHUM,
MO3HABATENbHOM, WHPOPMALIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHON paboThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, ITOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMU HH(GOPMAIMOHHBIX
TEXHOJIOTUH,

UHTEpeC K OOY4YeHHIO M TI03HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CcamM00Opa3oBaHHWIO, TMPOEKTHOM U  HCCIE0BATEIbCKOM
NEeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YEHUS B
aJIbHEUIIIEM

4)popmMupoBaHus KYJbTYPhI 310POBb;

OCO3HaHMUE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3]I0POBBIO,
YCTAaHOBKHU Ha 37I0POBBIM 00pa3 >KW3HHU, OCO3HAHME TOCIEACTBUN U HENPUATHE
BPEIHBIX MPHUBBIYCK (YMOTpEOJICHUS aJIKOTrOJis, HApKOTHKOB, KYPEHHs),
HEOOXOJIUMOCTH COOJIIOJICHUSI TpaBWJl OE30MaCHOCTH TMpu OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U pEabHON KU3HH;

5)TpyaoBOro BocnuTAHHUS

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHUIO MPOQEecCHil U TpyJa pa3IMyHOIro poja,
YBaXXEHUE K TPYAy U PE3ysibTaTaMm TPYIOBOM AESITENBHOCTH, B TOM YHUCIIE Ha
OCHOBE IMPUMEHEHHsSI TMPEIMETHBIX 3HAHUN MO XUMHUHU, OCO3HAHHBIA BBIOOP
WHJIUBUyAIbHOM  TPAGKTOPUU MPOJIOJDKEHHUs 00pa3oBaHHs C  y4ETOM
JUYHOCTHBIX UHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YyCHNemHol MNpodecCHOHANIBHON AEATEILHOCTH W Pa3BUTHUS
HEOOXOAMMBIX YMEHUHM, TOTOBHOCTh aJalNTUPOBATHCS B MPOPECCHOHATBHON

cpee;
6)3K0JI0rH4eCKOro BOCIIUTAHMS

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHHUKY >KH3HU
Ha 3eMJjie, OCHOBE €€ CYIICCTBOBAHHWS, NMOHWMAHHE IIEHHOCTH 3J0POBOTO M
Oe3omacHoro oOpasa >KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3MUeCKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTU COOJIOACHUS
ImpaBHJI OE30IMAaCHOTO MOBEACHUS IpH paboTe C BEIIECTBAMH, a TaKXKe B
CUTYaIMIX, YTPOXKAIOIINX 3I0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, TOJydyaeMble MPU H3YYCHUH XUMUH, IS
pelieHnss 3aaad, CBA3AHHBIX C OKPYXaWIIEH MOPUPOLHOW CpedaoM, It
NOBBIILICHUS YPOBHA JKOJOTMYECKON KYJIbTYpbl, OCO3HaHUS TJ00aIbHOTO
XapakTepa HJKOJIOTMUECKMX MpoOieM M NyTed HX peuieHus MOCPeICTBOM
METOJIOB XUMUH, SKOJIOTMYECKOT0 MBILUICHNS, YMEHHs PYKOBOJACTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHHUKAaTUBHOU U COLIMAIBHOM MPAKTHKE.



MeranpeaMeTHble pe3yJbTAThI

B cocraBe MerampeaMETHBIX pPE3yJbTATOB BBIJACISAIOT 3HAYMMBIE IS
(GopMHpOBaHUS MHPOBO33pPCHHS OOINCHAYYHBIC TOHATHS (3aKOH, TEopHs,
HPUHIMI, THIOTe3a, (akT, CUCTeMa, MpoIecC, IKCICPUMEHT U JPYyroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMHUPOBATH
IPEICTaBIICHUE O IEeJOCTHOM Hay4YHOW KapTUHE MHUpPA, U YHHBEPCAIbHbBIC
ydeOHbIe JCHCTBHUS (ITO3HABaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJISSTHBHBIC),
KOTOpBIE oOOecreunBatoT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU JIeITeTbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
Ba3oBble Jiornueckue aeiicTBUA .

YMEHUSA HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUHU
3HAHUU. PACKPBIBATh CMBICI XMMHUYCCKUX MOHATHH (BBIACIIATh X XapaKTepHbIC
NPHU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C IPYTUMH MOHITHIMH), HCIIOJIb30BaTh
MOHSATHUS I OOBICHEHUS OTACIbHBIX ()aKTOB U SBJICHUH, BHIOUPATh OCHOBAHHS
U KPUTEpUHM JJI1 KiIacCU(HUKAIMK XUMHUYCCKHX BEIICCTB W XHUMHUYCCKUX
peakIuii, yCTaHaBIWBATh NMPUUYWHHO-CIICJCTBCHHBIC CBS3M MEXIY OOBEKTaMU
U3yYEHHUs, CTPOUTH JIOTHYCCKUE pacCyXAcHHs (MHIYKTHUBHBIE, IE€IyKTHBHBIE,
10 aHAJIOI'MHM), ACIAaTh BHIBOIbI M 3aKIIOUCHUS,

YMCHHE TMPUMEHATh B TPOIECCe TO3HAHUA TMOHATHS (MPEAMETHBIC W
METanpeIMETHBIC), CHMBOJHMYECKHE (3HAKOBBIC) MOJCIIH, HCIOJIb3yeMbIC B
XVMHH, TPeoOpa3oBbhIBATh IMIUPOKO MPUMCHICMbIE B XHMHU MOJCIbHBIC
NpPECTaBICHUS — XUMUYECKUI 3HaK (CHMBOJI 3JICMEHTA), XUMHYECKasi opMmyIia
¥ YpaBHCHHE XUMHUYECKOW PEaKIMH — MPH PEIICHUN y4eOHO-TTO3HABATEIIBHBIX
3aa4, ¢ y4E€TOM OTHUX MOJCIBbHBIX MPEACTABICHUN  BBISBIATH U
XapaKTepU30BaTh CYIICCTBCHHbIC TMPHU3HAKA HW3y49aeMbIX OOBEKTOB —
XUMHUYECKAX BEMIECTB M  XHMHYCCKUX  pEaKIWd, BBIABIATH  OOIIHe
3aKOHOMEPHOCTH, TNPUYMHHO-CIICCTBCHHBIC CBSI3M W IMPOTUBOPEYHUS B
M3yYaeMBbIX MTPOIIeCCaxX U SBJICHUSIX.

Ba3oBrbIe uccienoBarejbCcKue 1eHCTBUA.

YMCHHC HUCIIOJIB30BATh IMOCTABJICHHLIC BOIIPOCBI B Ka4YCCTBC HWHCTPYMCHTA
IIO3HAaHHUA, a TaKKC B Ka4C€CTBC OCHOBBI AJIA (bOpMI/IpOBaHI/ISI THIIOTEC3bI IIO
IMPOBCPKE NNPABUIIBHOCTHU BbICKA3bIBACMbIX CY)KI[GHI/II\/'I;



NpUOOpEeTeHHe OMNbITa M0 IUTAHUPOBAHUIO, OPTaHHU3allMd U MPOBEICHUIO
YUYEHUUYECKHUX 3KCIIEPUMEHTOB, yMEHHE HaOIIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIBHO MTPOrHO3UPOBATh €r0 Pe3yibTaT, (GopMyInpoBaTh 0000IIEHHS
Y BBIBOJBI 1O pe3ysbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATD
OTUET O MPOJEIaHHOMN padoTe.

Pabora c nuHpopmanueii:

YMEHHE BBIOMpATh, AaHATU3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMALIUIO
pazIMYHBIX BUAOB U (OPM MPEACTABICHMS, MOIYYaEMYyK0 M3 pa3HbIX
MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHYECKOTO COZICpIKaHMS,
CIpaBOYHBIC MMOCOOMWs, pecypchl HTepHeTa), KpPUTHYECKH OIICHUBATH
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE TPUMEHATHh PA3JIUYHBIE METOABl M 3alpoChl MPU IMOUCKE U OTOOpE
MH(pOpMaMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX JI BBINOJHEHUS
y4eOHBIX M MO3HABATENbHBIX 33/1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHNE ONbITA
B 00JIACTH HCNOJIb30BaHMS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOW AaKTUBHOIO HCIIOIb30BAHUS PA3JIMYHBIX TMOHUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIBHYIO (hOpMYy MpeACTaBICHUS
MHpOpMAIMU U WUIIOCTPUPOBATh PELIAEMble 3a/ladyll HECIIOKHBIMH CXEMaMH,
auarpaMMamH, Ipyrumu popmamu rpaduki 1 MX KOMOMHALUSAMH;

YMEHUE HCIOJb30BaTh W  AaHAIM3UPOBATh B Ipolecce ydyeOHOH U
HCCIIEI0BATENbCKOMN JEATEIIbHOCTH uH(pOopMaHIO 0 BIIMSTHUU
MIPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SMCTBa M TpPaHCIOpPTAa HAa COCTOSIHUE
OKpYXKarolen PUPOIHOU CPEIBI.

KoMMyHHKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE JeHCTBUS

YMEHHS 3a/1aBaTh BOMPOCH! (B XoJ¢ auajiora u (Miu) TUCKYCCHH) 10 CYIICCTBY
oOcyxnaeMoii TeMbl, (OPMYJIMPOBATH CBOM TPEHAJIONKEHUS] OTHOCUTEIHLHO
BBITIOJTHCHHS MTPEIJIOKEHHOM 3a/1a4H,

YMEHUSI  TPEACTaBJIATh  MOJYYCHHBbIE  PE3yJbTaThl  [O3HABATEIBHOM
JCATEIILHOCTH B YCTHBIX M THCHMEHHBIX TEKCTaX; JeliaTh IPE3CHTAIHIO
pE3yJIbTATOB  BBIMOJHEHHUS] XHUMHUYECKOTO JKCHepuMeHTa (J1abopaTOpHOTO
OIIBITA, JTA0OPATOPHOI PabOTHI IO MCCIICJOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
POCKTA);

yMEHUsI y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHON M  HCCIEI0BATEIbCKON  JIEITEIBHOCTH IIPU  PEIICHUH
BO3ZHHKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIMX MHTEPECOB M COTIIACOBAHUS
no3uruii  (oOcyxaeHusi, OOMEH  MHCHHSMH, «MO3TOBBIC  IITYPMBI»,



KOOPJMHAILINS COBMECTHBIX JIEUCTBUI, OMpEIEICHUE KPUTEPUEB IO OICHKE
Ka4yeCcTBa BBITOJHCHHON paOOTHI U pyTHE).

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH:

YMEHUE CAMOCTOSITENIBHO OMNPEAENSITh UENH JACSITENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U IPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI pelIeHNs Y4eOHbIX
Y TO3HABATEJbHBIX 33J]1a4, CAMOCTOSATEIBHO COCTABJISITH WM KOPPEKTHPOBATH
MPEUIOKEHHBIM QJITOPUTM JEUCTBUM IIPU BBINOJIHEHUH 33JaHUNA C YYETOM
MOJyY€HUs] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEILECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yJIbTaTa 3asBICHHOW LIEJI, YMEHUE
UCIIOJIB30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, MpEAJIaracéMbple B YCJIOBUHU
3aJlaHUM.

IIpenmeTHbie pe3yabTaThl

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOEHHUIO  0053aTE€IBLHOTO
coJiepKaHUs, YCTAaHOBIIEHHOTO JIaHHOHW (denepanbHON paboueld MporpaMMoH,
BBIJICJIIIOT. OCBOCHHBIC OO0YUYaIOIIMMHKCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBul, crenudpuyeckue I MPEeIMETHOM o0JacTu «XHMHUS», BUJIBI
JNEATEIBHOCTH MO IIOJYYEHHKD HOBOIO 3HAHWs, €ro HHTEPIPETALUH,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAIIUsX.

8- kiacce

K xonity obydyenus B 8 kijiacce mpeaMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYCCKHX MOHATHI. aTOM, MOJIEKYyJIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpPOHAS ¥ HEOAHOPOHAS ), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAsI
W MOJIEKYJIIpHasT Macca, KOJWMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JI0Jsd XHMHYECKOIO0 JJIEMEHTa B COCIUHCHUH,
MOJISIDHBIH ~ 00BEM, OKCH]I, KHUCJIOTAa, OCHOBaHHUE, COJIb,
AIEKTPOOTPUIIATEIIFHOCTD, CTCIICHh OKHCIICHHS, XUMHUCCKasl PECaKIIHs,
KIaccuduKaldsg  peakmuil:  peakluh  COCAMHEHUS,  PEaKIHH
pa3lIOKEHUsI, PpEeaKIUU 3aMCIICHMs, pPEaKIuH OOMEHa, D5K30- |
SHIOTCPMHUYCCKHE PEAKIMH, TCIUIOBOM 3(P(EKT peakIuu, siApo aToMma,
AJNIEKTPOHHBIN CJOW aTroMa, aTOMHas oOpOuTanb, paguyc aToMa,
XUMUYECKasi CBSI3b, TOJISIPHAsS W HEMOJApHAs KOBAJICHTHas CBS3b,
WOHHAs CBS3b, UOH, KATHOH, aHHOH, PacTBOP, MaccoBasi J0Jis BEIIECTBA
(mporieHTHAsT KOHIICHTPAIUs) B pacTBOPE;



WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSITUUA U
MPUMEHSITH ATU TOHSATHUS MPU ONKUCAHUY BEILIECTB U UX MPEBPaICHUMN;
WCIIOJIh30BaTh XUMHUYECKYI0 CHMBOJUKY JJIS COCTaBJICHUS (HOopMys
BEIIECTB U YPABHCHUN XMUMUYECKUX PEAKIUN;

OmpenensaTh  BaJCHTHOCTb  aTOMOB  DJIEMEHTOB B  OWMHApHBIX
COCJIMHEHUSAX, CTEMEeHb OKHUCJICHHUS DJIEMEHTOB B  OWMHApHBIX
COEIMHEHUAX, MPUHAMIECKHOCTh BELIECTB K OINPEIEIEHHOMY KJaccy
COCJMHEHUI MO (opMysaM, BUJ XUMHUYECKOW CBs3HM (KOBAJICHTHAs U
WOHHAs1) B HCOPTaHUYECKUX COCIUHCHHMSIX;

packpsiBath cMbica llepuomnueckoro 3akona J[. M. Menpgeneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOJINYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKHUX AJIEMEHTOB OT UX MOJoxeHus B [lepuoandeckoit cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpoO;

ONUCBHIBATh W XapakTepusoBaTh TabiuuHyro Gopmy Illepumoanueckoit
CUCTEMbl XHMHMYECKHUX DJEMEHTOB. pa3inyaTh TMOHITUS «IJIaBHAs
noarpymnmna (A-rpymma)» u «nobdounas noarpymnna (b-rpymma)», mansie
U OOJIbIIINE TIEPUOJIbI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B
tabnuie «llepuonuueckas cucrema xumMuuyeckux sinemeHtoB [ U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKMX O3JICMEHTOB (COCTaB W 3apsj sapa, oOImee YHCIIo
3JIEKTPOHOB U PACHPEICIICHUE UX 10 SJICKTPOHHBIM CJI0SIM);
KJIacCu(UIIMPOBATh  XMUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYECKHE
BEIICCTBA, XUMUYECKHE peakiuu (110 YUCITy U COCTAaBY YYaCTBYIOIIHUX B
peaKIy BEIIECTB, MO TEIIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIINE XMMHUYSCKHE CBOMCTBA BEIICCTB
pa3IMYHBIX  KJACCOB,  MOJTBEPXKJasli  OMUCAHUE  MpUMEpPaMU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HUX
KaueCTBEHHOIO0 COCTaBa, BO3MOXKHOCTH IIPOTEKAHHUSI XUMHUUYECKUX
MPEBPAILECHUN B pa3JIUYHBIX YCIOBUSAX;

BBIYUCIISAITH OTHOCUTEJBHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MaccChl
BEII[ECTB, MAacCCOBYIO JIOJIF0 XWMHYECKOTO OJJIEeMEHTa 1o Qopmyiie
COEIMHEHUs, MAacCCOBYIO JOJII0 BEIIECTBA B pPacTBOpE, IMPOBOJIUTH
pPacy€Thl O YPAaBHEHUIO XUMHUYECKON PEaKIIvH;

MPUMEHSITh OCHOBHBIE OIEpPAlMM  MBICIUTEIBHON JEATENbHOCTH —
aHaIu3 W CHHTE3, CpaBHEHHE, O0O00OIEeHHE, CHUCTEMaTHU3AIHIO,
KJIacCU(UKAIIMIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBSI3CH — IS
M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHUUYECKUX PEaKIMil, eCTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHWS —  HaAONIOJIEHHE,  HU3MEpPEHUE,
MO/ICJIMPOBAHUE, IKCIICPUMEHT (peabHbIN U MBICIICHHBIN);

cledoBaTh MpaBWUaM  MOJb30BAHHUS XUMHUYECKOM TMOCyAOM U
JabopaTopHbIM O00OpYJOBaHUEM, a TaKXKe MpaBUiIaM OOpaIICHHUS C



BCIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIUSAMH TI0 BBITIOJTHCHHUIO
7a00paTOPHBIX XMUMHYECKUX OMBITOB MO TOJYYCHHIO M COOMPAHUIO
ra3000pa3HBIX BemecTB (BOIOpOAAa M KHCIOPOJA), MPUTOTOBIICHHUIO
pacTBOPOB C ONPEACHEHHOW MAacCOBOW JIOJEH PACTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI 10
pacno3HaBaHWIO PACTBOPOB IIEJOYeH M  KHUCIOT C  IOMOIIBIO
WUHIUKATOPOB (1akMyc, (heHoIpTaICHH, METHIOPAHK U IPYTHE).

9-i1 Ki1ace

K xonity obydyenust B 9 kijiacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYaAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TMOHATUM. XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, UOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0°KHOE BEIIECTBO, BAJEHTHOCTH, JIEKTPOOTPHUIIATEIBHOCTD, CTEIICHB
OKHCIICHUS, XUMHUYECKasi pEeakius, XUMHUYecKas CBs3b, TEIUIOBOU
s ekt peakuuu, MoJib, MOJISIPHBIA OOBEM, PaCTBOP, DIEKTPOIUTHI,
HE3JICKTPOJIUTHI, JNEKTPOJIUTHUECKAS JUCCOLMALINS, PEAKIIUA HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U
HeoOpaTUMBbIE pEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb, BOCCTAHOBUTEINb, OKHUCJIEHHWE H  BOCCTAHOBJICHHE,
aioTponus, amM(pOTEpPHOCTh, XHMHYECKas CBs3b (KOBaJICHTHas,
WOHHAs, MeTaJUIMYeCKas), KPHCTAIMUECKas peiérka, KOppo3us
METAJIJIOB, CIUIAaBbl, CKOPOCTh XHMHUYECKOW pEaKUuu, MpeAeabHO
nomyctumas koHrenrpanus [1JIK BemecTna;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHITUU U
MPUMEHSITH ATU TTOHSATHUS MIPU ONKUCAHUY BEILIECTB U UX MPEBPAICHUH;

e HCIOJB30BaTh XUMHUUECKYID CHUMBOJMKY Il COCTaBlieHUs Gopmyl
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OINpENENSITh BAJEHTHOCTh M  CTENEHb OKHUCICHUS XHMHUYECKUX
AJIEMEHTOB B COEAUHEHUSX PAa3JIMYHOTO COCTaBa, MPUHAMNICKHOCTH
BEIIIECTB K OMpPEAENEHHOMY KJIAcCy COCIMHEHHH 1o (opmyiaM, BHI
XUMHYECKOH CBsI3W  (KOBaJICHTHAs, WOHHAs, MeETa/UIi4yecKas) B
HEOPTaHWYECKUX COCIUHEHUSX, 3aps]l HOHA TI0 XUMUYECKON Gopmyie,
XapakTep cpeibl B BOJAHBIX PacTBOpaX HEOPraHUYECKUX COCIUHEHUH,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cmbich Ilepumoanueckoro 3akonHa JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE. OINKCHhIBAaTh U XapaKTEPU30BaTh
TabauyHyto Gopmy Ileprogndyeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB!
pa3nuyath MOHATHS «TJaBHas moarpynmna (A-rpymmna)» ¥ «moOodHas
noarpynna (b-rpynmna)», manbie W OOJBIINME MEPHOMABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMMEIOTCA B MEpUOAMYECKOW Tabmuue, ¢



YUCJIOBBIMH ~ XapPAaKTEPUCTUKAMH CTPOCHUS aTOMOB XHWMHUYECKHUX
aJleMeHTOB (cocTaB W 3apsn sAapa, oOIIee YHCIO 3JIEKTPOHOB U
pacrpejiciecHie HMX 110 S3JCKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJICMEHTOB M MX COCUHEHUH B
npenaenax MajiblX MEPUOAOB M TIABHBIX MOJATPYII C Y4ETOM CTPOEHHUS
UX aTOMOB,;

KJaccu(UIMPOBAaTh ~ XMUMHUYECKHUE  DJIEMEHThI,  HEOPTaHUYECKHE
BEIIIECTBA, XUMHUUCCKUE peakiuu (10 YHUCITy ¥ COCTaBy y4acCTBYIOIIHMX B
peaKkIMK BEUIECTB, MO TEIIOBOMY 3G (dEKTY, M0 U3MEHEHUIO CTEeTeHEH
OKHCJICHUS XUMUYECKHX 3JICMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE W CreNU(PUUSCKUE XUMUICCKUC
CBOMCTBA MPOCTBHIX W CIIOKHBIX BEIIECTB, TOJTBEPXKAAas OMHUCAHUE
IpUMEPAMH MOJICKYJIIPHBIX ¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUS DJICKTPOJUTHUCCKON JUCCOIMAIUNA KHCIIOT,
HIEJ0YEd M COJIEH, IOJHBIE W COKPAIIEHHBIE YPAaBHEHUS pPEaKLMU
WOHHOTO  OOMEHAa, ypaBHEHUS  PEaKIWW,  TOJITBEPKAAOITNX
CYIIIECTBOBAHHE TE€HETHUUECKOW CBS3M MEXKIY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB,;

PACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHUSX;

BBIYUCIISATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO W MOJSPHYIO MacChl
BCII[ECTB, MAacCCOBYIO JIOJIF0 XHWMHYECKOTO OJJIEeMEHTa 1o Qopmyiie
COCIMHCHUS, MacCOBYIO JOJIIO BEIIECTBA B PacTBOPE, IPOBOIUTH
pacy€ThI 10 YPAaBHEHUIO XUMHYCCKOU PEaKIINH;

coOoAaTh  TpaBWia MOJb30BAaHUS ~ XMUMHUYECKOW  MOCyIoll U
JabopaTopHbIM 000pYIOBaHMEM, a TaKKe TMpaBWiIa OOpamieHus C
BEI[ECTBAMH B COOTBETCTBHUM C HMHCTPYKIMSIMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XHUMHYECKUX OMBITOB MO TOJYYCHHIO M COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHaKa U YIJIEKHUCIIOTrO Ta3a);

MPOBOJIUTh  PEAKIHMH, TOJATBEPIKIAIONINE KAauyeCTBEHHBIH COCTaB
pa3MUYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuoaua-, KapOoHaT-, Qocdar-, cumukar-, cynabdar-,
THIPOKCH/I-UOHBI, KaTHOHBI aMMOHHMS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX BEIICCTBR,;
IPUMEHSATh OCHOBHBIC OIEPAIlM  MBICIUTEIBHON JIESITCIIBHOCTH —
aHalM3 M CHUHTE3, CpaBHEHUE, O0000lIeHHe, CHUCTEeMAaTU3aIHIO,
BBISIBJICHE TIPUUMHHO-CJIE/ICTBEHHBIX CBSI3€W — JUIsl U3yYEHHUs CBOMCTB
BEIIECTB M XMMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYyUHbIE METOJIbI



TemaTu4yeckoe MIAHUPOBAHUE

TIO3HAHUS — HAOJIO/ICHHEe, U3MEPEHHEe, MOJICITUPOBAHUE, IKCIICPUMEHT
(peasIbHBIN M MBICIICHHBIH).

w
8- KJ1acc
KosunuecTBO 4yacos DJIeKTPOHHbBIE
Ne | HammeHoBaHmue (undpossre)
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Paznen 1.HepBOHa‘laJ’leble XUMHUYECCKHC TTIOHATHUSA
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00J1aCcThb bu6anorexa ®I'NC «Mos
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1.1 N 5 2

NPaKTHYECKON content.myschool.edu.ru/04/
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OCHOBaHUSX. content.myschool.edu.ru
OCHOBHEBIE KJIaCCHI bubmmnorexka PI'YC «Mos
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content.myschool.edu.ru

Uroro no pazneny

30

Pa3nen 3. [lepuoguueckuii 3akon u [lepnoauyeckas cucteMa XMMHYECKHX 3JIEMEHTOB
JA.U. MenneneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHUCINTEILHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

[Tepuoanueckuit
3aKOH U
gfgi;iﬂqecmﬁ bubmorexa ®I'UC «Most
3.1 UMIIECKIX 7 mkosa» — lesson.academy-
content.myschool.edu.ru
snemenToB ..
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CrpoeHue aToMOB.
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IToBTOpEHME M
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KJjlacca
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OcCHOBHBIE

Xumus, 9 knace, PI'AOY

1 o | 3aKOHOMEpHOCTH AIIO «Axanemus
" | XUMHYECKHX MuHnpocBenieHust
peakuui Poccun»
ONEKTPOHHBIN

DIIEKTPOITUTHIECK o0pasoBaTenbHbBIN pecypc
ast JUCCcOoLMaIus. «Jlomarnraue 3agaHus.

1.3 | Xumunueckue 1 OcHoBHOE 00111EE
peaxkuuu B oOpa3zoBanue. Xumus», 8-9
pacTBopax kiacc, AO UsnarenscTBo

«IpocBemenue»

Hroro no pasacity

17

Paznea 2.Hemera/sinl 41 UX COeAMHEHUH

2.1

Oomas
XapaKTEePUCTHKA
XUMHUYECKUX
aiemeHToB VIIIA-
TPYIIIBL
I'anorensl

Tpenaxep «Ob6mako
sgauily. Xumud. 9 xiacc,
000 «Pu3ukoH J1ad

2.2

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u ee
COEIMHEHUS

bubmorexa ®I'NUC «Most
mkosay — lesson.academy-
content.myschool.edu.ru

2.3

Obmas
XapaKTepUCTHKA
XUMHUYECKHX
aneMeHToB VA-
rpynnsl. A30T,
docdop u ux
COEIMHEHUS

bubmorexa ®I'NUC «Most
mkosay — lesson.academy-
content.myschool.edu.ru

2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
anemMeHToB |VA-
TPYIIIBL. YTIEPOI
U KPEMHUH U UX
COETMHEHUS

but6morexa ®I'UC «Mos
mkoja» — lesson.academy-
content.myschool.edu.ru

Hroro no pazneny

25

Paszgen 3. MeTa/LIBI U UX CO€J

HHCHHUSA

3.1

OO01ue cBONCTBA
MCTAJIJIOB

bubmorexa ®I'UC «Mos
mkoja» — lesson.academy-
content.myschool.edu.ru




Baxwnerimue bubmorexa ®I'NUC «Most
3.2 | MeTaJuIbI U UX 16 1 2 nikoja» — lesson.academy-
COEMHEHUS content.myschool.edu.ru
Hroro mo pazaeny 20
Paznen 4. Xumus u okpyxamomas cpeaa
BemectBa n bubmuorexa ®I'UC «Mos
4.1 | MaTepuabl B 3 mkosa» — lesson.academy-
JKU3HU YEJI0BEKA content.myschool.edu.ru
Hroro no pazneny 3

bu6mmorexa ®I'NUC «Most
[ToBTOpEHue 3 mKkouay» — lesson.academy-
content.myschool.edu.ru
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