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INOACHUTEJbHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yiabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTEIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanbHOl paboueil mporpammbl
BOCIIUTAHUS U C YUYETOM KOHUEMIUHU MPEenoaaBaHusl yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

Jlist peanu3zanuu paboyeil mporpaMMbl UCIOJIB3YETCsl 000pPYA0BAHKE LIEHTPa
«Touka pocra» Kommiekt oOopynoBanusi oOecrieuuBaeT 3 dHeKTUBHOE
JIOCTUKEHUE O00pa30BaTENIbHBIX PE3YJbTaTOB OOYYAIOIUMUCS IO MporpaMmam
€CTECTBEHHOHAYYHOW HAMpaBJICHHOCTH, BO3MOXHOCTh YTIyOJIEHHOTO H3y4YEHUS
OT/ICJIbHBIX MPEIMETOB, B TOM 4Yucie s (HOpMUpPOBAHUS H300pETATEIHCKOTO,
KpPEaTUBHOIO,  KPUTHYECKOTO  MBIIUICHHUS,  pa3BUTHS  (DYHKIMOHAIBLHOU
IPAMOTHOCTH y OOydYarolmuxcsi, B TOM 4HCJI€ €CTECTBEHHOHAyYHOU U
MaTeMaTUYECKONW. DKCIIEPUMEHT SIBJISIETCS UCTOYHUKOM 3HAHUI U KPUTEPUEM HX
UCTUHHOCTH B Hayke. KoHuenmmsi cOBpeMEeHHOro 00pa3oBaHHS IMOJpa3yMEBAaET,
YTO B y4€OHOM JKCIIEPUMEHTE BEIYIIYIO POJIb JIOJDKEH 3aHSITh CAMOCTOSTEIbHBIN
HCCIIEIOBATENIbCKAN YYEHUYECKUIN DKCIIEPUMEHT.

B ®epnepanbHOM rocy1apcTBEHHOM 00pa30BaTENbHOM CTaHAapTe (nanee —
®I'OC) nmponucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX YUYEOHBIX IEUCTBUM (Ianee —
YV]I), npuoOpeTaeMbIX YYallUMHUCS, JTOJDKHO CTaThb YyMEHHE «IIPOBEACHUS
OMBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIEAOBAHUN, MPSIMBIX U KOCBEHHBIX
U3MEpPEHUN C WCIOJb30BAHUEM AaHAJIOTOBBIX M IU(GPOBBIX HM3MEPUTEIBHBIX
npubopoB». Ha 0aze muentpa «Touka pocTtay oOecreunuBaeTCs peaau3aius
0o0pa3oBaTeNbHBIX MPOrPaMM  E€CTECTBEHHO-HAYYHOM U  TEXHOJOTMYECKOU
HaMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKoHOJaTeIbCcTBA B cdepe o0Opa3oBaHUsT U C YUYETOM PEKOMEHJALUM
®denepansHOTO oOmepaTopa yudeOHOTo mnpeamera «Xumus». OOpazoBaTenbHas
nporpaMMa MO3BOJISIET MHTETPUPOBATh pPEANTU3yEMbIE MOAXOAbI, CTPYKTYpYy U
coJiepKaHUe TPU OpraHu3aIy 00ydeHnuss XuMuu B 8—9 kiaccax.

Hcnonp3oBanue obopyaoBanus «Touka poctay npu peanusanuu nanaou OI1
MO3BOJISIET CO3/1aTh YCIIOBHSL:

- IUIsL paclIupeHus CoJep KaHus IKOJbHOTO XUMUYECKOT0 00pa30BaHus;

- JUIS TIOBBIIICHUS TO3HABATEJIILHOM AaKTUBHOCTH OOYy4YaroIIUXCs B
€CTECTBEHHOHAYYHOU 00J1aCcTH;

-IJIs. pa3BUTHA JIMYHOCTH pPeOEHKA B mporiecce OOyYeHUS XUMHUH, €ro
CrocoOHOCTeH, (OPMHUPOBAHUS U  YIOBJICTBOPEHHUS COLMUAIBLHO 3HAYMMBIX
HMHTEPECOB U MOTPEOHOCTEN;



-1 paboThl C OJApPEHHBIMU IIKOJIbHUKAMH, OpPraHU3allud UX Pa3BUTUS B
Pa3TUYHBIX 00JIACTSIX 00pa30BATEIHHON, TBOPUCCKON AEATEILHOCTH

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENAX, OOIIed cTpareruu
oOy4eHHsl, BOCHHUTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTrO
npeaMera, yCTaHaBIMBAaET  00s3aTeNbHOE peIMETHOE coJiep>KaHue,
npeaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHHE TIO
pazieraM M TeMaM MPOrpaMMbl 1O XHMHUH, ONpENEseT KOJIUYECTBEHHbIE WU
KaueCTBCHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YUYECHHSI XHMHUU C YYETOM  MEXMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBS3€H, JIOTUKM y4eOHOro  Mpoliecca, BO3PACTHBIX
0COOCHHOCTEM  O00ydYaromuXcsi, OMpEeAeNsieT BO3MOXHOCTH TpeAMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTEbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKKe TPeOOBAHUM K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE 1eJIeH U3yUYeHUs MPeMETa U OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEIIbHOM JI€ATEIbHOCTH OOYyYarolerocs IO OCBOECHHIO
y4eOHOTO CO/IepKaHMUs.

3HaHUE XUMHUHU CIY>XKUT OCHOBOM st (OpPMUPOBAHUSI MHPOBO33PEHUS
oOyyJarouierocsi, €ro MnpeACcTaBICHUII O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpPYEMble XUMHUEU MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTUU M 00 HBOJIOIMUHU BEIIECTB B IMPUPOJE, O MYTAX PEIICHHS TNIO0ATbHBIX
npo0jieM yCTOMYMBOIO PAa3BUTHS UYEOBEYECTBA — CHIPHEBOM, HIHEPreTUYECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuenne xummu:

CIIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEM  JiJIi  CaMOpasBUTHUS |
(dbopMHUpOBaHUS KYJIBTYPhI TUYHOCTH, €€ 0011l 1 HyHKIIMOHATHLHOU IPAMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUpPOBAHHME MBIILJIEHUSI U TBOPUYECKUX CIMOCOOHOCTEM

oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4eOHON  JEsTeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIICIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHOU JIeITeILHOCTH;



3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBILUIEHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO IPUPOABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyUarOIIUXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHMSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
0o0pa3oBaHKE 00YUYarOITUXCSI.

JlanHble HampaBieHUs B OOyYE€HHUHM XUMHUHU OOECIEUYMBAIOTCS CIEUU(PUKON
colepkaHusi  yuyeOHOro  TMpeaMera, KOTOPBIA  SBISETCS  IEAarorH4YecKH
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha OMPEACIIEHHOM 3Tare e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIero oOpa3oBaHMsI OpPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBl MEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPTaHMYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHITHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MpOrpaMMbl IO XUMHH CPOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mnoaxonaa k €€ uzyuyeHuro. ColepaHHe CKIIAIbIBACTCS U3 CUCTEMBI
IOHATUNW O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OOe O3TU CHUCTEMBl CTPYKTYpPHO OPIraHHU30BAaHbl IO MPHUHIIUILY
[IOCJIEI0OBATEILHOTO PAa3BUTUS 3HAHUKM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUM
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUM;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TMpeACTaBIeHUH 00 3IIEKTPOJUTUYECKOW JAMCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTndeckne 3HAaHHUS PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKHU
MOJyYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJTHOTO
YPOBHS K JIpYrOMY, BBINOJHAA (QYHKIUM OOBSACHEHUS M IPOTHO3MPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUSA U IOJTYyYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTABIIAIONIEH HAYYHOU KapTUHBI MUpPA B JIOTHUKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOLIEHHWS K HAay4YHOMY 3HAHUIO U
METOJaM IIO3HAaHMS B Hayke. V3yueHne XMMUM NPOUCXOAUT C INPUBJICUECHUEM
3HaHUW W3 paHee HU3YYCHHBIX YYEOHBIX MNpeAMeTOB: «OKpYyKaloluid MUY,
«buonorus. 5-7 kinacce» n «Pusuka. 7 Kiaacey.

[Ipy wu3ydyeHUH XUMHUHM TNPOUCXOAUT (HOpMUPOBAHHE 3HAHUW OCHOB
XUMHUYECKON HAayKu KakK OOJIACTH COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOM



JESTEIbBHOCTH YEeJOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpBHI.
3amaya yyeOHOro IpeaMera COCTOMT B (POPMHUPOBAHUM CUCTEMBI XUMHUYECKHX
3HaHUU — BaKHENIINX (PAaKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX TOJIOKEHU,
JOCTYNHBIX O00OOLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, fA3blKa HAyKd, B
OpUOOIIEHUN K HAy4YHBIM METOJIaM I[I03HAHUS IMPU M3YyYEHUU BEILIECTB U
XUMHUYECKUX peakiuii, B (OpMHUPOBAHUH U Pa3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOW U Y4eOHO-HCCIEAOBATEIHCKOM
JESTeIbHOCTH, OCBOCHHMM TPaBUI OE30MacHOr0 OOpalleHHs C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HMU.

[Tpu u3yyeHun XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

— (OopMUPOBAHHE HWHTEIUIEKTYaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHATHIO PEIIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

—  HANpaBJIICHHOCTh OOy4YEeHMs] Ha CHCTEMaTHYEeCKOEe IpUOOILIEHUE
oOydJaronmxcsi K CaMOCTOATEIbHON ITO3HABATEIIbHOM JI€ATEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHU;

— obecrieyeHue ycloBHii, COCOOCTBYIOIIUX MPUOOPETEHUIO 00yYaroIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, MO3HAHMS M CaMONO3HAHUSA, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUJOB ACSITEIBHOCTH;

— (opmupoBanre oOuEeHd (YHKIMOHAIBHON W  €CTECTBEHHO-HAy4YHOMU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH W OLEHUBATh SBIICHUS
OKPY’KaIOIIET0 MHpA, MCHOJIb3Yysl 3HAHUS W OMNBIT, NOJyYCHHBIE IPU H3yYECHHUH
XUMHH, TPUMEHATh UX IpPU pPEHIeHHH NpoOJieM B TOBCEIHEBHOM JKU3HU WU
TPYAOBOM JIEATEIBHOCTH;

— (¢opMHpoBaHHE Yy OOy4YalOIIMXCAd T'YMaHUCTHYECKHMX OTHOIICHHI,
MOHUMAHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJOTHYECKH
LIEJIECOO0PA3HOr0 MOBENECHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B LEISAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH MPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS  OOIIEYEIIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTH JNajbHEHIIero
oOy4eHwusl.

OO6miee 4yuciIO 4YacoB, OTBEACHHBIX MJsi HU3YYEHUS XHUMHH Ha YpOBHE
OCHOBHOT0 0011ero o0pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHMUA

8 KVIACC

IlepBoHauyajbHbIE XUMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YeTOBEKAa. XUMHS B CHCTEME HaykK.
Tena u BemecrBa. dusmyeckue CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOJax Mo3HaHUS B XUMHUHU. UHCThIE BElIeCTBa U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJEKYJNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCT aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BewlecTB. (OTHOCHUTENbHAs aToOMHas Macca.
OTHOcHUTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBast 10Jisi XUMUYECKOTO JIEMEHTa B
COCJIMHECHUH.

KomunuectBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W YHCJAa CTPYKTYpHBIX €IWHUI] BemecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COECAMHEHUH.

duznyueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasi peakius 1 €€ MpU3HaKU.
3aK0H COXpaHEHHsI MacChl BelIeCTB. XuUMudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX peaKni (COeTUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm.

3HaKOMCTBO C XMMHUYECKOW MOCYOM, MpaBmWiIaMu paboThHl B J1a00paTopuu U
npuéMaMu OOpalieHus ¢ J1ad0paTOpHBIM 00OpPYyIOBAHUEM, U3yUEHUE U OMHCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIISCTB, HAOIIOACHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PAaCTUPAHHUE caxapa B CTYIIKE,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTOMN) SIBICHUH, HAOI0IeHUE 1
OMHCaHWEe TPU3HAKOB TPOTEKAHUS XMMHYECKUX peakuuil (pas3iokeHHue caxapa,
B3aMMOJCHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, pa3oXeHHE THIPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoIEUCTBHE kKeje3a ¢ pacTBopoM conu Meau (II),
U3y4EHHE CIOCOOOB pa3/esieHusi CMeceil: C MOMOINbI0 MarHuTa, (pUIbTPOBaHUE,
BhITIAPUBAHUE, TUCTWUIAIMS, XpoMaTorpadus, MPOBEACHUE OYNUCTKUA MOBAPEHHOM
coiu, HaOJIOJAEHHE W  OMNHCAHWE  PE3yJbTaTOB  MPOBEACHUSA  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYI
(ILIapoCTepIKHEBBIX ).

Baxuelue npeacTaBuTe/ M HEOPraHUYECKHUX BeLeCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucimopon — snemeHT U mpocToe
BemecTBo. HaxoxaeHue Kuciopoaa B MNpupoae, (U3NYECKUE U XHUMHUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIy4eHHsI KHUCJIOpoJa B Jlaboparopuu u MNpombinuieHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTponHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3¢ (deKT XUMHUYECKON pPEaKIuu, TEPMOXUMHUYECKUE YpPaBHEHMS,
JK30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb U METaH. 3arpsi3HEHUE
BO3/IyXa, YCUJICHHE MMTAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOS.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxkaenue Bogopona B
npupoae, Gu3MdecKkne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHnus. Kuciorsl u conn.

Monsipabiii  00bEM  ra3oB. Pacy€Thl 10 XUMHMYECKHM ypaBHEHUSIM.

Odusnyeckue CcBoMcTBa BOAbBL. Boma Kkak pactBopurenb. PacTBOpEL
HacepimieHHble ¥ HEHACHIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Posib pacTBOpOB B mpupose U B *KHU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHJIOB:  cosieoOpa3yitonue  (OCHOBHBIC, KHUCIOTHbIe, aMQOTEepHbIE) U
HecosieoOpaszyromme. HomeHknarypa okcuaoB. Du3nueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccupukauuss oOCHOBaHM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3HYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknatypa kucioT. Ouznueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan aktuBHOcTM MeraimmoB H. H. bekerosa.
[TosyyeHue KUCIOT.

Comu. Homenkiarypa cosieid. @U3HUECKUe U XUMUYECKHE CBOMCTBA COJICH.
[Tosmyuyenue comnen.

['eneTnyeckas CBsA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPEAEIICHUE COEPKAHUS KUCIOPOAa B BO3AYyX€, MOJIyUYEHHUE,
coOupanue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS U
ImpeKpaileHus TopeHus (mo)apa), O3HAKOMJICHHME C oOpa3laMu OKCHIOB U
OTMMCAaHUE HUX CBOWCTB, IOJy4YeHUE, COOMpAHHE, pACIO3HABAHUE M H3yUYEHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBUE BoJopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCITOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOJCHUE O0Pa3IlOB BEIIECTB
KOJTMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM pPACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OIPEICIEHHON



MacCOBOW J0JIEl pacTBOPEHHOTO BEILIECTBA, B3aWMOJICUCTBUE BOJIBI C METAJUIAMU
(HaTpueM ®  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE  BHEOMAaTEpHAJIOB),
UCCJIEIOBAaHUE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaO0JII0/ICHHE U3MEHEHHUs OKPACKU MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
uzydeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METAJUIAMH, PEAKIUWd HEUTpaIU3aluy, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METAJUIA APYTHMM M3 PACTBOPA COJIM, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 33/a4 M0 TeMe «BaxHeWlne KiacChl HEOPraHHMYEeCKHUX
COEIUHEHUID.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XUMHYECKasi CBS3b.
OKucINTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie TOMBITKK KIACCU(PUKAIIMU XUMHUUYECKUX dJeMEHTOB. [loHsaTue o
rpynmnax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M MIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3ytoT aM()OTEpPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepunonnueckunt 3akoH. Ileproanueckas cucreMa XUMHUYECKUX JIEMEHTOB /l.
N. MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepunonnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. 1lepuoabl
n Tpymnnbl. OU3HYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO rPyIIaM U IEPUoIaMm.

3nauenue [lepuonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
AJIEMEHTOB Ul pa3BUTHA Hayku W mnpaktuku. [[. M. MenneneeB — y4é€HbIM u
rpaXIaHUH.

Xumuyeckass cBsizb. KoBajeHTHast (mosisipHass YW HEMOJSpHAsi) CBSA3b.
DIIEKTPOOTPULIATENILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUsl.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUH.
[Ipoueccel OkuciieHus: 1 BOCCTaHOBJICHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepuMenm:

U3yueHHE OO0pa3lloB BEIIECTB META/VIOB U HEMETAUIOB, B3aWMMOJICUCTBHUE
TUJpPOKCHUAA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanust MeXINpeIMETHBIX CBS3€M MPU M3YYCHUM XUMHUM B 8 Kjacce
OCYIIIECTBJISIETCS Yepe3 HCIOJb30BaHWE KaK OOIMMX eCTeCTBEHHO-HAayYHBIX
MOHATHH, TaK W MOHATUM, SIBJIAIOIINXCS CUCTEMHBIMM ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TIOHATHA: HAY4YHBIA (aKT, TMIIOTE3a, TEOpus,
3aKOH, aHAJW3, CHHTE3, KiIaccu(UKaIus, TMepPUOIUIHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJCIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COoIHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKasi peaKIHus

[Tepuonuueckuii 3akoH. [leproauyeckas cucrema XMUMUYECKUX 3JIeMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPHUOJIOB, Kalius, KajdblUud M HX
COCIMHCHU B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3JIMUYHBIM KJlaccaM HEOPTaHUYEeCKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMu4ecKux peakiuii o pa3IudHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIUX B PEAKIUM BEUIECTB, MO TeImIoBomMy 3ddekrty, 1o
W3MEHEHUIO CTETICHEH OKHMCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, TI0
YYacCTUIO KaTalnu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
ypaBHEHHUS.

[TonsiTie 0 CcKOpOCTH XUMHUYECKON peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonarue o karanuse. [lonaTe 0 XMMHUYECKOM paBHOBECUU. DAKTOPBHI,



BJIIMAIOIIME Ha CKOPOCTb XUMHYECKOMN p€akioyun #H TIIO0JOXKCHHUEC XHMHYCCKOIO

PaBHOBCCHA.
OKMCIINTENIbHO-BOCCTAHOBUTEIBLHBIC pCaKkuuu, 3J'ICKTpOHHBII?I OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOM PCaKOnu. CocraBieHue ypaBHeHHfI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HKCIOJb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonel. MexaHus3m aucCOLMallMM BEUIECTB C PAa3JIMYHBIMU BUAAMHU
XUMUYECKOH CcBsi3U. CTeneHp auccounanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIoBUs MPOTEKAaHUS PeaKMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBIE HOHHBIC YypaBHEHHs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMM W coOJeil B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECCKOU
nucconuanyu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O THAPOIIA3E CONIEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJECJISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HEeMeTaioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NHMYHBIX (PAKTOPOB, HCCIEIOBAHUE 3IEKTPONPOBOAHOCTU
pacTBOPOB BEWHIECTB, IIpOLECCA AUCCOLMALNMA KHCIOT, WIENOYEd U  COJIEU
(BO3MOXKHO  HCHOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluii  HMOHHOro  OOMeHa
(oOpa3oBanue ocaaka, BBbIJACICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3iiokKEHUs, COCMHEHHS ), paClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKIUMd HAa HWOHBI, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeraJiibl M MX COCAUHECHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHYECKME CBOMCTBA Ha IMPUMEpPE  XJopa
(B3aMMOJEHCTBHE C MeETallaMH, HEMeTaulaMH, IIeJIoYaMH). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XUMUYECKHE CBOMCTBA, NOJy4YeHUE, NPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPTraHU3M YEJOBEKAa. BakHEHIME XJIOPUIbI U UX
HAXOXJICHUE B MIPUPOJIE.

O6mrast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (HU3NYECKHUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKALIMKN KHCIIOPOIa
U cepbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3MUECKHE U



XUMHUYECKHE CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucioTa, (U3NYECKHE M XUMHYECKHE CBoilcTBa (oOmipe Kak
OpeICTaBUTENd Kiacca KHUCIOT M crneunpuueckue). XUMHUECKHE peaklu,
JeKalMe B OCHOBE IMPOMBIIUIEHHOTO CHOCO00a IMOIY4YEHHUsS] CEPHOM KHCIOTHI.
[Tpumenenue cepHoi KUCIOTBIL. COIM CEPHOM KUCIOTHI, KAUECTBEHHAs peaKkus Ha
cynbdar-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MPHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COENWHEHUSMU Ccephbl (KUCIOTHBIC OXKIIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6mass xapakrepucTtuka 351eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMS. A30T, paclpoCTpaHEHHE B MPHUPOJE,
¢usnyeckue u xumudeckue cBoictea. Kpyrosopor a3ora B nmpupone. AMMuUax, ero
(puznyeckue u XMMHYECKHUE CBOMCTBA, MOIyUYeHHe U npuMeHenue. Conu aMMOHus,
uX QU3NYECKUE U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydeHue, (U3MUecKue WU XUMHUYECKUE
CBOMCTBa (0OIIME Kak MPEACTaBUTENs Kjacca KUCIOT U crnenuduueckue).
Hcnonp30BaHWe HUTPATOB H COJEH aMMOHHMS B KadyeCTBE MHHEPAIbHBIX
ynoopenuil. XuMHUECKOe 3arpsi3HEHUE OKPYXKarollel cpeabl COeTMHEHUIMHU a30Ta
(KUCIOTHBIE NOXKIHW, 3arpsA3HEHHE BO3AyXa, NouBbl U BoxoémoB). docdop,
alyoTpornHbie Moaupukamuu ¢ocdopa, (u3MUECKHe M XMMHUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GpU3HIECKUE U XUMAYCCKUE CBOMCTBA,
nosy4yeHue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPAIbHBIX YIOOPEHU.

O6mas xapakrtepuctuka s1nemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTepHbIE  CTENEHW  OKHUCJICHHUSA.  YTIIEpOJ,  aJJIOTPOITHBIC
MoIu(pUKALMK, PACIPOCTpaHEHHE B TNpUPOJE, (PU3MUECKHME U XHUMHUYECKUE
cBoiictBa. Ancop6Ouusa. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepojaa, ux
¢usznyeckue W XMMHUYECKHE CBOMCTBA, JEWCTBUE HA IKUBBIE OPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKUue MpOOJIeMbl, CBS3aHHBIE C OKCHUIOM
yriepona (IV), rumoteza rinoOalbHOTO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekT. YronapHas KuciaoTa u €€ coyid, ux (pu3nueckue u XuMHUUYECKUe CBOMCTRA,
noilyueHne W mnpuMeHeHwe. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLIEPUH, YKCYCHas! KUCIIO0TA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTUYECKU BAKHBIX BEIIECTBAX: KUPAX, OEIKaX, yriaeBoaax — U UX



ponu B KM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJIy4Y€HUE U
npumeHeHue. CoenuHeHHUs] KpeMHHs B mnpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBI, UX UCIIOJb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BakHele CTpOUTENbHbIE MaTepUalbl: KepamuKa,
CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbl 6e30macHOr0 MCIOIb30BaHUS
CTPOMTENBHBIX MATEPUAJIOB B IIOBCEHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MIPOBEJICHNE KAaUeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOEHUE MPU3HAKOB
X TPOTEKAHMS, OIBIThI, OTpaKAONIME (PU3MUYECKHME U XHUMHYECKHME CBOMCTBA
raJIorTeHOB M HUX COCAMHEHUN (BO3MOXKHO HCHOJIb30BaHUE BUACOMATEPUAJIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJIOTEHUJOB), O3HAKOMIIEHHE C
oOpasuamMu  ceppl U €€  COENMHEHUSMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpHUATIOB), HaOIIOICHHE TIpoliecca OOYINIMBaHUs caxapa IO JAeWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOWCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, IPOBEICHNE KAUECTBEHHOM peakuu Ha CyibQaT-
MOH W HaOJIOJIEHWE NpHU3HaKa €€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUECKUMU
cBoiicTBamMM a3oTa, Qocdopa U UX COENUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBHIX U (HOochHOpHBIX ya0OpeHul, MolydeHue,
coOupaHue, paclo3HaBaHWE€ W HW3Y4YEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (ochar-uoH U u3ydeHue NMpU3HAKOB
UX IIPOTEKAHMUsI, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEBIO
(BO3MOXKHO VCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), M3y4YCHHE Mozenen
KpUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HaAKOMJIEHHE C
IPOLIECCOM  aJICOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIVIEM U
yCTpPOMCTBOM MPOTHUBOras3a, MojlydeHue, cCOOMpaHue, paclio3HaBaHUE U H3y4YEHHE
CBOMCTB YTJIEKMCIIOTO Tra3a, MPOBEJICHUE KAaUeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YyYEHUE NPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKUMEW CHJIMKAaTHOM NPOMBIIUJIEHHOCTH, PEIIEHUE JKCIIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHele HeMeTauIbl 1 UX COSIUHEHUY.

MeTaJiibl 1 X COCTUHEHUS

OO6mast xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nojoxeHus B llepuommueckon cucreme xumudeckux osiaemeHtos . WM.
MenpneneeBa u ctpoeHus: atTomMoB. CTpoeHHE MeTauioB. MeTrayunueckasi CBs3b U
METAJJIMYECKasi  KpPUCTAJUIMYECKass  pemeTKa.  DIEKTPOXUMHUUYECKUU  psil
HarpsHKEeHUN MeTauioB. @U3NYecKre U XUMUYECKHe CBOMCTBA MeTalioB. OO0mue



crocoObl ToyueHus MmetauioB. [loHsSTHE O KOppO3WM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounsie MeTaIbl: MOJIOKeHUE B Ileproandeckoil cucreMe XMMHUYECKUX
sanemeHToB JI. 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAXOXJCHHE B MPUPOIE.
®uznyeckre U XMMUYECKHME CBOWMCTBA (HAa mpuMepe Hatpus u Kamus). OKCUasl U
TUIPOKCUABI HaTpud MW Kanusa. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COCTMHEHUM.

[[lenoyno3eMenbHbIE METaJUIbl MAarHuil M KajblUi: TOJOXKEHHUE B
[Iepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJI€HUE B TIpupoae. PU3NUECKHNE U XMMUUYECKHUE CBOMCTBA MarHus
U Kaiplusa. Baxneimume coeauHeHHUs Kaablus (OKCHI, THAPOKCHI, COJIH).
XécTKocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJIFOMUHUN: TIOJI0)KEeHUE B [leproanyueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenpaeneeBa, cTpoeHHUE aToOMa, HAaXOXKJICHHE B mpupoge. Pu3NUecKHe U
XUMUYECKHE CBOMCTBA allOMUHHS. AM(POTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMUHUA.

Kenezo: nonoxenue B [lepuoguueckoil cucremMme XMMHUUECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHHE aroMa, HaxoXJaeHUEe B mnpupoaec. Duznmueckue u
XUMHUYCCKHE CBOMCTBA jkesie3a. OKCHIbl, THAPOKCHIBI 1 couu xxenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYSCKUMU
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA
KaJIBIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB >KECTKOW BOJIbI, MPOILIECCA TOPEHUS KEJIEe3a B KHUCIOPOJAE
(BOBMOXXKHO  HCIOJIb30BAaHME  BHJICOMATEPHUANIOB), TMPU3HAKOB  MPOTEKaHUs
KAa4ECTBEHHBIX PEAKIIMd HAa MOHBI: MarHus, KajJblHs, ATIOMUHUA, IMHKA, KEIe3a
(IT) u xeneza (III), meau (II), HabnroAEHNE M OMUCAHUE TPOLIECCOB OKPAIIMBAHUS
IJJAMEHU WOHAaMU HaTpusl, Kajlus U Kaiblusg (BO3MOXHO UCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATFOMHHHS
Y TUIPOKCHUJIA IIMHKA, PEIIeHHE AKCIIEPUMEHTANIbHBIX 3aJ1ad Mo TeMe «BakHeiue
METaJUTbl U X COCTMHECHUS.

XuMus 4 OKpPY:KaKwIIasi cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakmnuii B ObiTy. [lepBast momotp mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.



XUMHUUYECKOE 3arpsi3HEHHE OKpY’Karouleil cpensl (mpeaesibHas JOMycTHMas
KOHIIeHTpalus BenlecTs, naiee — [1/IK). Poib xumuu B pelieHun 3K0I0rM4eCKuX
po0JeM.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBs3€H MpU H3y4YeHHMM XUMUU B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC MOHATHS: HAy4YHBINH (DakT, ruUmoTes3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KJIacCU(PUKALMs, TMEePUOJAUYHOCTh, HaOI0/ICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHHUE, MOJIeb, SBJICHUE, MaPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTCPHAIHI.

®dusuka: Marepusi, aToMm, DOJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU],
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYSCKUNA 3apsi, TPOBOIHUKH,
MOJIYIIPOBOJTHUKH,  JHAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAITUICCKAS
peméTKa, CIUIaBbl, (PU3MYECKHE BEIMYWHBI, SIUHUIIBI W3MEPECHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATIHLHBIE
yA00pEHMS, MUKPODJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEPANbI, TOPHBIE TOPOJBI,
MOJIE3HBIE HCKOTTAeMbI€, TOTUITUBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MPOTpPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON AEATEIBHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe MpaBUJaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00YYarOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAalUUh U
pacIIMpEHUE OMbITA IEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCTIMTAHHSI:

LIEHHOCTHOI'O0 OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HACJEOuI0, MOHMMAaHWA 3HAYCHHS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(MOpMaluen o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) rpa;KIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLUMAIBHBIX HOPMaX MW MPABWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATENLCKOW, TBOPYECKOM W JAPYTHX  BHJAX
JeSTeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TPHU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecC€ ATOM Yy4eOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJCHHE H TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 IO3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU W COCTABJISIONINE
OCHOBY JIJIsI TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEACTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aAUMOCBS3SIX 4YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUMU MO
XUMUH, HEOOXOIUMBIE NJii OOBSCHEHHS HAOII0JaeMbIX ITPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YMUTATEIBCKOW KYJIBTYpPHI, B TOM 4YHCIIC



HABBIKOB CaMOCTOSATENbHONM paboThl C y4YeOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYpOi, JOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HUH(POPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOyYEeHHMIO M TMO3HAHWIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTHh K €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIEI0BATEIbCKON
JEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBICHHOCTH U YPOBHS OOy4Y€HHUS B
JaJIbHEUIIIEM;

4) hpopMHUpPOBAHUS KYJIbTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAaHOBKHA Ha 370pPOBBIA 00pa3 >KM3HH, OCO3HAHHME MOCIEACTBUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJKOI0js, HAPKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH  COONIOJICHUSI TpaBuid O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3inyHOro poja,
YBOXEHUE K TPyAy M pe3yibTaram TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHMs MPEIMETHBIX 3HAHUI IO XUMHH, OCO3HAaHHBIM BBIOOD
WHJUBUTyJIbHON TPAeKTOPUHU MPOAOKEHUSI 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHo npo(eccCHOHaIbHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) KOJIOTHYECKOT0 BOCTTUTAHMS:

AKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHUE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, IOHMMAHHUE LIEHHOCTH 30POBOT0 U
O6e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nyecKkoMy U TCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJCHHUS
paBuJ1 0€30MaCHOTO MOBEAEHUS MpU padoTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYyalMsIX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAlOLEed TPUPOIHON CPEOH, I OBBIIEHUS
YPOBHSL  3KOJIOTUYECKOW  KYJbTYpPbl, OCO3HaHUS TJIOOQJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeld MX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, Teopws,
MPUHIINIL, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JPYroe.), KOTOpble



UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEeaAMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (I103HABATENIbHbIC,
KOMMYHUKATUBHBIC, PETYJATUBHBIE), KOTOpbIe 0OOeCneuynBaOT (HopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO y4eOHOU
NEeSTETbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHWI: PacKpbIBaTh CMBICT XMMHMUYECKUX MOHATUN (BBIAEIATH UX XapaKTepHbIE
NPU3HAKK, YCTAHABIMBATh B3aWMOCBS3b C JPYTMMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS JIJISl OOBSICHEHUSI OTJCIBHBIX (PAKTOB U SIBIICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIAacCUPUKAIIUU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PaCCYXKJeHUs (MHAYKTUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHN),
Jie7aTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHATh B TIpollecCe TO3HAHUSI TMOHATHUS (NIPEIMETHbIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUKU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHudeckas ¢Gopmylia U YpaBHEHHUE
XUMUYECKON peaklui — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaATh CYIIICCTBEHHbBIC
MPU3HAKKU M3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XMUMHUECKUX PEAKIIUMH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBSI3H U
IPOTUBOPEYHS B U3YyUaEMbIX ITPOLIECCAX U SIBIICHUSIX.

ba3zoBble uccienoBare/ibCKie AeHCTBUS:

YMEHHME HCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAu4e€CTBE HMHCTPYMEHTA
MO3HAHWA, a TakXKe B KadyeCTBE OCHOBHI i (POPMUPOBAHUS THUIOTE3BI IIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU M MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyJIUpoBaTh 0000IIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHMS, COCTABISITH OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIHIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, TOJIYyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JINTEpAaTypa XHUMHYECKOTO COJAEpP)KAHUS, CIPABOYHbIC



nocobust, pecypcbl VHTepHeTa), KpPUTUYECKH OLEHUBATh IPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE NMPUMEHITh Pa3IUYHbIE METOABI M 3alpOChl MPU MOUCKE U OTOOpE
MHPOpMALlMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEIEIEHHOIO TUIIA, IPUOOPETEHUE OIBITA B
o0JacTl UCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOT'O UCIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBiIeHUsI HHPOpMALKA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMU CXEMaMH, JharpamMaMu,
IpyruMu popmMamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME UCIHOJB30BaTh M AaHAJIU3UPOBATh B Ipouecce Y4eOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UHPOPMAIUIO O BIUSHUHU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOU
CpeJlbl.

KoMmyHnKkaTHBHBbIE yHUBEpPCcaJIbHbIE y4eOHbIe eiCTBHUS:

yMEHMs 3a/laBaTh BONPOCHl (B XoAe Auamora M (WiM) AMCKYCCHM) IO
CyLIECTBY  0OCyXJaeMoll  TeMbl, (OpPMYyJIHPOBATb CBOM  IPEHJIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEACTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUIO
PE3yIbTATOB BBHINOJHEHHUS XUMHYECKOTO SKCIEPUMEHTa (JJa0OpaTOPHOIO OIbITa,
nabopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JESATEIIBHOCTH NP PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE Y4y€Ta OOILIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuuii (00Ccyx aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUM, OMNPENCIICHHE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PerynsiTuBHBIC YHHBEPCaIbHbIEC y4eOHbIE 1CHCTBHUS:

YMEHUE CaMOCTOATENIBHO OINPENENATh LENH JEATEIbHOCTH, I[UIAHWPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesATEeNbHOCTh, BIOUpATh Hanbosee d3(PpPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENbHBIX 3a/a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTHUPOBATH
IIPEIJIOKEHHBIM QJITOPUTM JCHCTBUM IPU  BBINIOJHEHUM 33JaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pPE3yJbTaTa 3asBIICHHOM LEIU, YMEHHUE

HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraeMbl€ B YCIOBUU 3aJaHUN.
HPEAMETHBIE PE3YJIbTATBI



B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTE€IbHOTO
coliepKaHUs, YCTAHOBJIECHHOTO JaHHOW denepalbHON pabdoueil mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE OOYYAIOIIMMUCA HAY4YHBIC 3HAHUS, YMEHHUS U CIOCOOBI
nercTBul, crnenuduUecKkue IS IpPEAMETHON  007acTu  «XHUMHS», BHJIBI
NEATEIBHOCTH [0  TOJYYEHHIO HOBOIO  3HAHUS, €ro  HWHTEpIpETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xoniy oOydenus B 8 kiacce mpeIMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

¢ PACKPBIBATH CMBICT OCHOBHBIX XMUMHUYECKHX MMOHATHUM: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPHUIIATEIBHOCTb, CTEICHBb
OKHCJICHHS, XMUMHUYECKAsl peakius, Kiaccu(puKaius peakiui: peakiuu
COCMHEHUS, PEaKIUU PAa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
oOMeHa, K30~ U SHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3P(DEKT peakiini,
AIpO aToMa, JJICKTPOHHBINA CIIOM aroma, aToMHas OpOUTallb, PAJUYC
aToMa, XUMHUYECKasl CBS3b, MOJISIPHAs W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBSA3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBasi JOJis BEIIECTBA
(TIpolieHTHAsl KOHIIEHTpAaIsi) B pacTBOPE;

¢ WUIIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XHMHWYECKUX TOHSATUH H
MPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUI;

¢ HCIMOJb30BaTh XHUMHUUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMYyJT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

o ONpEAENATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCIUHEHMSIX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COEAUHEHUSX,
MPUHAJIJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBs3M (KOBajJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

o packpbiBaTh cMmbIci Ilepuomnueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKOM 3aBHCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

e OMNWCHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CUCTEMBbl XHMHMYECKHUX DJJEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», mansie u



OOJbIIME TEPHUOJIbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMMEIOTCS B
tabmuie «llepuoanueckas cucremMa xumuyeckux siementoB . .
MenpneneeBay C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij Apa, 00IlIee YUCIO IEKTPOHOB
U pacIpeiesieHHe UX 0 SJEKTPOHHBIM CIIOSIM);

¢ KiaccupUIUPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuy (10 YUCIY W COCTaBy YYACTBYIOIIUX B PEAKIINH
BEIIECTB, 110 TETIOBOMY 3PQEKTY);

¢ XapakTepu30BaTh (OMHUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPkKAasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

¢ TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECCKUX TIPEBpAlICHUN B
Pa3ITUYHBIX YCIOBUSX;

¢ BBIUHCIATH OTHOCHUTEIBHYIO MOJIGKYJSIPHYIO M MOJSIDHYIO MacChI
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEeMEHTa 10 (dopmyie
COEMHEHMsI, MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

¢ TPUMEHATH OCHOBHBIE OTEPAIIMH MBICIUTEIHHOU JEITEILHOCTH — aHAU3
U CHUHTE3, CpaBHEHHUE, 0000IlEHHE, CHUCTEMAaTHU3alluo, KiacCUu(UKAIUIO,
BBISIBIICHUE TMPUIMHHO-CIEACTBEHHBIX CBS3€H — JUIsI M3YyYCHHSI CBOMCTB
BEIIECTB M XHMHYECKHUX pEaKIMi, EeCTECCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOMIOJEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICTICHHBIH);

o CIEOBaTh TMpaBWIaM  TIOJb30BAaHUS  XMMHUYECKOW  TIOCYJOM U
nabopaTOpHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBHIaM OOpalleHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBITIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB MO IMOJYYCHHUIO W COOUPAHUIO
razoo0pa3HbIX BELIECTB (BOAOpPOAA UM KHCJIOpPOJAA), MNPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATh W MPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
Pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondranenH, METHIIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kiacce mpeIMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

o pAacCKpbhIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX IOHSATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb



OKHUCJICHUS, XUMUYECKasl peakiusi, XUMUYEecKas CBsA3b, TEIIIOBOU 3P (PeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, AIEKTPOJUTHYECKAST IUCCOLUMALMS, PEAKIUA HOHHOIO
oOMeHa, KaTaJu3aTop, XHUMHUYECKOE€ paBHOBEcHE, OOpaTUMble U
HeoOpaTUMbIE pPEaKIMHM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHE,
ajmoTponus, aMmGOTEPHOCTh, XUMUYECKass CBsA3b (KOBAJICHTHAs, MOHHAS,
METAJJIMYeCcKasl), KpUCTAUIMYECKasi pemérka, KOoppo3us METallIoB,
CIUJIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaeabHO JOMyCTUMAas
koHueHntpanus [TJIK BemiecTa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX IOHATHA U
IPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPAILLICHHUII;
WCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [l COCTaBieHUs (opmy
BEIIECTB U YPAaBHECHUN XUMUYECKUX PEAKIIUIA;

OTIPENICIISATh BAJICHTHOCTh U CTEIICHb OKUCIECHUSI XUMUYECKUX 2JIEMEHTOB B
COCAMHEHUSX Pa3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy CO€IMHEHUU 1o ¢dopMmyiaM, BHJ XUMHYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPTraHWYECKUX
COCIMHEHMSIX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacTBOpaxX HEOPTraHUUYECKUX COCAUMHEHUU, TUM KPUCTAITTUYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMmbichn Ilepuommueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATh U XapaKTepU30BaTh
Tabmmunyto Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX JJIE€MEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpymma (A-rpymnma)y U «modouyHas
noarpynmna (b-rpymma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHHUs, KOTOpPhIE MMEIOTCA B IEPHOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU ~ XapaKTePUCTUKAMH  CTPOCHHUSI aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YUCIO DJJIEKTPOHOB U
pacrpeniesieHue HMX MO0 DJIGKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAUHEHUU B
npeaenax MajiblX IEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUITMPOBATh XUMHYECKHE DIIEMEHTHI, HCOPTAaHUUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PEAKIIUH
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOB);



XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDUYECKHE XUMHYECKHE
CBOMCTBAa TMPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsi OIKMCAHUE
OpUMEPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHHUHM COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUii;

COCTABJISITh YPaBHEHUSI DJEKTPOJUTUYECKOW JUCCOLMAIIMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHUS pEaKIWii, TMOATBEPKIAOIIMX CYIIECTBOBAaHUE
TCHETHYECKOM CBSI3M MEKTy BEIICCTBAMHU PA3ITMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluii;
POTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHUX IMPEBpPAlICHU B pa3IUYHBIX
YCIIOBUSAX;

BBIYUCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIEeMEHTa 10 (dopmyIie
COEIMHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

coOno/laTh  MpaBWja  MOJb30BAHUA  XUMHMUYECKOW  TMOCYyAOW W
nabopaTOpHBIM  O0OpYJOBaHMEM, a TaKXe TMpaBWia OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB IO TOJYYCHHUIO W COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIWM, TOJATBEPKTAIONINEC  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
uonua-, kapoonat-, ¢ocdar-, cuiIMKar-, Ccyiabdar-, THAPOKCUI-HUOHBHI,
KaTUOHBI aMMOHHUS M HMOHBI W3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIMU MBICTUTECIIBHON JEATCTLHOCTH — aHAIHN3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBJICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3YYEHHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOIIOZICHNE, M3MEpPEHUe, MOJEIMPOBAaHNE, JKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN ).
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IHOYPOYHOE IINTAHUPOBAHUE

OYHCTKHU MOBAPEHHOM COJIN)»

8 KIIACC
N KosmuecTBo yacos
Jata DJIeKTPOHHBbIE
T Kontpoan | Ilpakruue uupposeie
eMa ypoka Bce usyue
HEIE CKHe st oOpa3oBareib
Iy ro padoThI padoTsbI HbI€ pecypchbl
bubamnoreka
1 IIpeamer xumuu. Ponb xumun B 1 IHOK
JKU3HM 4esloBeKa. Tena u Bemecrsa https://m.edsoo.r
u/ff0d210c
bubanoreka
2 ITonsaTue o MeTo1ax MO3HAHUS B 1 LHOK
XAMUU https://m.edsoo.r
u/ff0d227e
[Tpaktuueckas padbota Ne 1 «IIpasuia bubnmnoreka
3 paloThI B 1a00paTOPUU U PUEMBI 1 LIOK
oOpariieHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000pyI0OBaHHUEM» u/ff0d23dc
buGmuoteka
4 Uuctele BemecTBa U cMecu. CriocoOsbl 1 HOK
pazaeneHus cMecen https://m.edsoo.r
u/ff0d26ca
5| IIpaxrmueckas padota Ne 2 1 bubnuoreka
«Paznenenue cMeceli (Ha mpumepe HOK

https://m.edsoo.r




u/ff0d28c8

ATOMBI 1 MOJIEKYJIbI

Bubmunorexa
LHOK
https://m.edsoo0.r
u/ff0d2a6c

XUMHUYSCKUE DJIEMEHTBI. 3HAKH
(CI/IMBOJ'IBI) XUMHNYCCKHX 3JICMCHTOB

Bubmunorexa
LHOK
https://m.edsoo.r
u/ff0d2be8

[IpocTsle U cl10KHBIE BEIECTBA

Bbubmnoreka
1HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHUC

Bbubmnoreka
LHOK
https://m.edsoo.r
u/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas ¢popmyia. BaneHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d2eae

OTtHOcUTEIbHAS AaTOMHAsA Macca.
OtHocHTeNbHAs MOJICKYJISIpHAs Macca

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d323c

MaccoBas 10151 XMMHYECKOr O
9JICMCHTA B COCIMHCHHUHA

bubanoreka
[HOK
https://m.edsoo.r
u/ff0d350c




Bubnuoreka

KonnuectBo BemecTsa. MoJb. LIOK
MonsipHast macca https://m.edsoo.r
u/ffod5230
Bubmunorexa
dusnueckue 1 XUMUUECKUE IBJIICHHU. ]_[OK
XUMHUYECKas peaKuus https://m.edsoo.r
u/ff0d37fa
bubnnoreka
[Ipu3Haku 1 yCI0BHSI MPOTEKAHUS LIOK
XUMHUYECKUX PEAKLUN https://m.edsoo.r
u/ff0d3al6
Bbubmnoreka
3aKOH COXpaHEHUSI MACChI BEIIECTB. LIOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.r
u/ffod3b88
bubnnoreka
BrrunciaeHus KoaudecTBa, MacChl LOK
BEILIECTBA 110 YpaBHEHUSIM
xnﬁnq X ypaK i https://m.edso0.r
CORHX peart u/ff0d5708
Bubmmoreka
Knaccudukamms xumuaeckux OK
peakiuii (COeTMHEHUsI, Pa3JIOKEHUS, 1
saMemenus, obMena) https://m.edso0.r
HICHI, u/Ff0d3f34
M. B. JIoMOHOCOB — y4Y€HBIN- brbmorexa
HOK
sHIKIoneaucT. O0oO0menue u
. https://m.edsoo0.r
CHCTEMAaTH3alus 3HaHUH U/F0d40c4
KonTponbnas padota Nel o teme bubnuoreka




«BeriecTBa U XUMHUECKUE PEAKIIUM

LHOK
https://m.edsoo.r

u/ff0d4290
bubnuorexa
Bo3nyx — cMech razos. Coctas 1OK
Bo3ayxa. Kucinopon — snemMeHT u
Y . poA 0 https://m.edsoo.r
npoctoe BemecTBo. O30H u/ff0dA4se
. bubnuorexa
du3nyecKre U XMMUYECKUE CBOMCTBA OK
KHUCJIOpoJia (peaKkIuu OKUCIICHUS, 1
ropenue). [TousiTre 06 okcuaax Pt/ 26500 1
PEHHE). a W/Ff0d4614
bubnmmoreka
CriocoOslI moNTy4eHus KUCIopoaa B OK
71a00paTOPUH U MTPOMBIIIIICHHOCTH. 1
N https://m.edsoo.r
pPUMEHEHHE KUCIIOpOaa u/f0d497a
TennoBoit 3¢ ekt xumMuueckoit bubnuoreka
peakuuu, MOHATHE O HOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.r
Y DHJIOTEPMUUYECKUX PEAKIUAX u/ff0d4790
bubmmoreka
TonnuBo (Hed Tk, yroiab U MeTaH). LOK
3arpssHeHue Bo3ayxa, CliocoObI ero
P Ay https://m.edsoo.r
MIPEI0TBPAIICHHS u/ffoddcda
[IpakTryeckas padora Ne 3 o Teme brbmorexa
HOK

«Ilomyuenue u cobupanue
KHCIIOPO/1a, U3Y4YEHHE €70 CBOMCTBY»

https://m.edsoo.r
u/ff0d4ae2




Bubnuoreka

Bonopoa — snemeHT u npocroe LHOK
BellecTBo. Haxoxienue B npupoje https://m.edsoo.r
u/ff0d4dd0
buGmmoreka
DU3NYECKUE U XUMUYECKUE CBOMCTBA IHOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnmnoreka
I1 HOK
OHSITHE O KHCJIOTaX M COJIAX
https://m.edsoo.r
u/ff0d50d2
bubanoreka
Crioco6bI mosTydeHust BOAOPOIa B ILIOK
nabopaTopun https://m.edsoo.r
u/ff0d4ddo
IIpakTryeckas padora Ne 4 o Teme EI§£HOTCKa
«ITony4yenue u cobupanue BoAopo/a,
g o P HOPOA https://m.edsoo.r
W3Yy4YEHHUE €ro CBOMCTB) /0442
bubnuoreka
MonsapHsIif 00bEM ra3oB. 3aKoH ILIOK
ABoraapo https://m.edsoo.r
u/ff0d542e
. bubnmoreka
Breruncnenus: 00b€Ma, KomudecTBa
HOK

BEIIIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BELIECTBA U 00BEMY

https://m.edsoo.r
u/ffod55a0




Brruncienus 00bEMOB ra3oB MO

Bubnuoreka

YpaBHEHHUIO PEaKIIMH Ha OCHOBE HOK
3aKOHa 00bEMHBIX OTHOIIICHUH ra30B htps:/fm.edsoo.r
u/ff0d5708
bubanoreka
DU3NYECKUE U XUMUYECKUE CBOMCTBA HOK
BOJbI https://m.edsoo.r
u/ff0d587a
bubmmoreka
CoctaB ocHoBanuii. [lonsitue 06 HOK
HMHJIUKaTOpax https://m.edsoo.r
u/ff0d59e2
Bopna xak pactBopuTEN®. bubanoreka
Hacremennnie 1 HeHACBIIIEHHBIE LHOK
pactBOpbl. MaccoBas 10714 BeecTBa https://m.edsoo.r
B PacTBOpE u/ff0d5h40
[IpakTuueckas pabora Ne 5 o Teme bubmmoreka
«ITpuroroBienue pacTBOpPOB C HOK
onpeaeIEHHON MaCCOBOM JOJIeH https://m.edsoo.r
PacTBOPEHHOTO BEIIECTBA» u/ff0dSeba
bubmmoreka
Kontponbnas padora No2 mo teme HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo0.r
u/ff0d6342
bubmmoreka
Oxkcupl: cocTaB, Ki1accupuKaIms, LHOK

HOMEHKJIaTypa

https://m.edsoo.r
u/ff0d664e




[Tony4yeHue u XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX H
aM(pOTEPHBIX OKCHUIOB

Bubmunorexa
LHOK
https://m.edsoo0.r
u/ff0d664e

OcHoBaHHUs: COCTaB, KJIaCCH(PHUKAIHS,
HOMEHKJIaTypa

Bubmunorexa
LHOK
https://m.edsoo.r
u/ff0d67ca

[TonydeHnue 1 XUMHUYECKHE CBOWCTBA
OCHOBaHU

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d67ca

Kucnotsl: cocras, kiaccupukarms,
HOMEHKJIaTypa

Bbubmnoreka
LHOK
https://m.edsoo.r
u/ffOdfee2

HOqueHI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

bubnnoreka
1HOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJIyUYCHU A, XUMUYCCKHE
CBOMCTBa

bubnuorexa
LHOK
https://m.edsoo.r
u/00ad9474

[IpakTruyeckas pabota Ne 6. Pemenue
HKCHEPUMEHTATIbHBIX 33/1a4 110 TEMe
«OCHOBHBIE KJIACCHl HEOPTAHUIECKUX
COEIMHEHUI

bubanoreka
[HOK
https://m.edsoo.r
u/00ad9b7c




Bubnmuoreka

['eneTnueckas cBs3b MEXAY Kilaccamu LIOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.r
u/00ad9as50
buGmmoreka
O06o001IeHre U cucTeMaTH3AIS LHOK
3HAHUU https://m.edsoo.r
u/00ad9ch?2
bubnmnoreka
KonTponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX HOK
— https://m.edsoo.r
u/00ad9ela
bubnmnoreka
[lepBbie NOMBITKY KIaCCHPUKAITUN
[HOK
XUMUYECKUX 71eMeHTOB. [lonsTre 0
IpyIIax CXOAHBIX AJIEMEHTOB httpe. /. eds60.1
u/00ad9ffa
Ilepnonnueckuil 3aKoH U bubnuoreka
IIepnonnueckas cucrema 1HOK
XHUMHYECKUX djieMeHToB [l. . https://m.edsoo.r
Menneneena u/00adab2c¢
bubnmnoreka
[Tepuonpl, rpynmbl, HOATPYIIITHI HOK
https://m.edsoo.r
u/00ada52c
buGmuoteka
Crpoenne aromoB. CocTaB aTOMHBIX LHOK

saep. M3oTonsl

https://m.edsoo.r
u/00ada342




CtpoeHnue 311eKTPOHHBIX 000JI04eK

Bubnuoreka

aToOMOB 3JIeMeHTOB [lepuoanueckoi HOK
cuctemsl [. . MenaeneeBa fttps://m.edso0.r
u/00ada6bc
XapakTepucTuka XUMHUYECKOTO bubnuoreka
9JICMEHTA 110 €T0 MOJ0KCHUIO B LHOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.r
Menneneepa u/00ada824
3unauenue [lepuoanueckoro 3akoHa bubnuoreka
JUISl pa3BUTHUsI HAYKU U NPAKTUKH. []. 1HOK
N. MeHnneneeB — y4€HbIN, eAaror u https://m.edsoo.r
rpaxJIaHuH u/00ada96e
PesepubIil ypok. O6001eHIE 1 bubmorexa
CUCTEMaTHU3aIs 3HAHWMH / HOK
Bcepoccuiickas mpoBepouHas paboTta httpe. /m.eds60.1
u/00adb33c
KonTponbnas padota Ne4 o teme bubnuoreka
«Crtpoenue atoma. XuMH4YECKast 1HOK
cBs3b» / Beepocceuiickas https://m.edsoo.r
MpoBEpOoYHas pabora u/00adb486
buGmuoteka
DIJIEKTPOOTPULIATEITLHOCTh AaTOMOB LHOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.r
u/00adaab8
HNonnas xumudeckas CBs3b bubnuoreka
HOK

https://m.edsoo.r




u/00adac34

buGmmoreka
KoBasieHTHas1 noJisipHast XuMuueckas IHOK
CBSI3b https://m.edsoo.r
u/00adaab8
buGmmoreka
KoBasienTHas HenossipHas LHOK
XAMUYECKasl CBSI3b https://m.edsoo.r
u/00adaab8
bubamnoreka
CreneHb OKUCTICHUS LIOK
https://m.edsoo.r
u/00adae28
bubamnoreka
OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC LHOK
peakuumn https://m.edsoo.r
u/00adb076
bubnmnoreka
0 HOK
KUCJIUTEIN U BOCCTAHOBUTEIHN
https://m.edsoo.r
u/00adb076
PesepBHeliil ypok. O6001eHre 1 bubnuorteka
CUCTEMATU3aLKs 3HAHUH 110 TEME LHOK
«Crtpoenune atoma. XuMU4ecKas https://m.edsoo.r
CBSI3bY u/00ad9ch2
bubnmoreka
PesepBHbIit ypok. O6001IeH e U ILIOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.r
u/ff0d61c6
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9 KIIACC

pemEToK

N KoaudecTBo 4acoB
i DJIeKTPOHHbBIE
ara
Kontpoun uudposbie
Tema ypoka Bcee p IlpakTHuec H3Y4eH
HbIE o0pa3oBaTe/ibH
ro KHe padoTbl | MA
ny padoThI ble pecypchl
Ilepnonnueckuil 3aK0H. bubnuoteka
Ilepuoanueckas cucrema 1 LHOK
XUMHYECKUX 3J1eMeHTOB []. U. https://m.edsoo.ru
Meueneesa /00adb59e
3aKOHOMEPHOCTH B bubnmnoreka
W3MEHEHUU CBOMCTB 1 LHOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOIOB /00adb6b6
bubnuoreka
Knaccudukanms u oK
HOMEHKJIaTypa 1 1
https://m.edsoo.ru
HEOPTraHWYECKUX BEIIECTB
p H /00adb7e2
. bubmmorexa
Buapl XuMHu4eckou CBS3U B OK
4 | TUOBI KPUCTAIITUNIECKHUX 1 1

https://m.edsoo.ru
/00adbacb




KonTponbnas pabora Nel o
teMe «lloBTOpenue u
yrayOJeHre 3HAaHA
OCHOBHBIX pa3JieioB Kypca 8

KJaccay
Bbubmnoreka
Knaccudukanmst XuMuaecKux LOK
€aKIUi 0 pa3INYHbIM
P p https://m.edsoo.ru
MpHU3HaKaM
P /00adhch0
Ilousarue o CKOpOCTH Buommoreka
XUMHYECKON peaKInu. LIOK
IToHsaTHe 0 TOMOIr€HHBIX U https://m.edso0.ru
TeTEPOreHHBIX PEAKIIHIX /00adbe9a
TTousTie 0 XUMHYECKOM
paBHOBecuH. DaKTOpHI, bubnuoreka
BIIMSIIOIINE HA CKOPOCTh HOK
XUMHUYECKON PEaKUUU U https://m.edsoo.ru
MOJI0KEHNE XUMUYECKOTO /00adc28c
paBHOBECHS
Bubmmoreka
OKHCIUTENBHO- HOK

BOCCTAaHOBUTCIIBHBIC pCAKIITUN

https://m.edsoo.ru
/00adcade




Teopust 3JEKTPOJIUTHIECKON

Bubnuoreka

LHOK
muccoranuy. CUIIbHBIE U
https://m.edsoo.ru
ci1a0bble JIEKTPOIUTHI /00adcd6s
bubnmoreka
HNounbie ypaBHEHUS peaKuii HOK
https://m.edsoo.ru
/00add448
XUMHYECKHE CBOMCTBA KMCIIOT
W OCHOBAHUM B CBETE Bubmorexa
MIPEJICTaBICHHUIA 00 HOK
. https://m.edso00.ru
ANEKTPOJIATUYECKOM /00add5d8
JICCOLTAIIAH
XHUMHUYECKHE CBOMCTBA COJICH bubnuoreka
B CBETE MpeCTaBICHUM 00 LIOK
ANEKTPOIUTUYECKON https://m.edsoo.ru
JMCCOIUAIINHT /00add8b2
bubnuoreka
IToHsiTHE O TUAPOIIU3E COJIEH HOK
https://m.edsoo.ru
/00add9d4
bubnmoreka
O600menue n LIOK
cucTeMaTu3alus 3HaHUuN https://m.edsoo.ru
/00addd12
ITpaktnueckas padora Ne 1. bubnuorexa
«Perienne LHOK

SKCIICPUMCHTAJILHBIX 3a/1a49»

https://m.edsoo.ru




/00addbfa

Kontponbnas padborta N2 o buGmmoreka
TeMe «IJIEKTPOJIUTUYECKAS LHOK
JUcconanusg. XUMHAYECKUe https://m.edsoo.ru
PEaKIMU B pacTBOPAX» /00addec0
OO6m1as xapakTepucTuka bubsmotexa
rajoreHoB. XuMHYECKHE LIOK

. https://m.edso0.ru
CBOMCTBA Ha IPUMEPE XJIOpa 100addfe2
Xnoposogopona. ComnsiHas bubnuorteka
KHUCJIOTa, XUMHUYECKUE LHOK
CBOWCTBA, MTOJTy4YCHHUE, https://m.edsoo.ru
MpPUMEHEHUE /00ade104
[Tpaktuyeckas padota Ne 2 mo bubnuoreka
teMe «llonydenue comssHon IHOK
KHCJIOTBI, U3yUYeHUE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
Beruncnenus no ypaBHEHUSIM buGmuorteka
XUMHYECKUX PEaKIUi, €Cln LHOK
OJIVH U3 PEarcHTOB JIaH B https://m.edsoo.ru
H30BITKE /00ade488
OO0m1as xapakTepUCTHKA bubmmorexa

HOK

aneMeHToB VIA-rpynmsl

https://m.edsoo.ru




/00ade64a

AJI0TpOnHBIE MOIU(PUKAIINH Bubmuorexa
cepbl. Haxoxienue cepsl 1 €€ LHOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru
XHUMHYECKUE CBOMCTBA CEPBI /00adeb4a
Bbubmnoreka
CepoBoaopo1, CTPOCHHUE, OK
(bU3HYEeCKUEe U XUMUYECKHE 1
o https://m.edsoo.ru
CBOWCTBa
/00ade802
Oxkcuasl cepsl. CepHas bubamnoreka
KHCII0Ta, (PU3UYSCKUE U LIOK
XHMMHYECKHE CBOMCTBA, https://m.edsoo.ru
MIPUMECHECHUE /00adea28
XHUMHUYECKUE PEAKIINH,
JIEKAILME B OCHOBE
bubnuoreka
MIPOMBIIIUIEHHOTO CII0c00a OK
MOJTyYEHUSI CEPHOM KUCIIOTHI. 1
X https://m.edsoo.ru
HMHYECKOE 3arpsi3HeHUE
. p /00adec8a
OKPY’KaOIIeH cpeibl
COEIMHEHUSIMU CEPBI
Bbubnunoreka
Brraucnenne MaccoBoil 101N IIOK

BBIXOJIa MPOJIYKTa PEAKIIHHI

https://m.edsoo.ru
/00adec8a




OO01as xapakTepuCcTHKa

bubmnoreka
371eMEeHTOB V A-rpyniibl. A30T, 1OK
acIpOCTPaHEHHUE B MPUPO/IE,
2} pocIp pHpoA https://m.edsoo.ru
M3UYECKUE U XUMHYECKHE
. /00adeeat
CBOIICTBa
bubanoreka
AMMHaK, ero pusnueckue u OK
XUMHYECKHE CBOICTBA, 1
https://m.edsoo.ru
MOJTy4YeHUe U PUMEHEHHUE
Y P /00adf004
bubnmnoreka
[TpakTiueckas padota Ne 3 o OK
teme «[lonyuenne ammuaka, 1
. https://m.edsoo.ru
W3Y4YEHUE €r0 CBOMCTB»
Y /00adf180
. bubnmmoreka
A3oTHas KACHIO0TAa, €€
HOK
(bu3HYEeCKUe U XUMUYECKHE
. https://m.edsoo.ru
CBOICTBa
/00adf306
Hcnons30BaHne HUTPATOB U
COJIeli aMMOHUS B KaYECTBE bubnuorteka
MUHEPATBHBIX Y100pEHUI. ILIOK
XHUMHYECKOE 3arps3HEHNE https://m.edso0.ru
OKpYXaIoIIe Cpeabl /00adf518

COCOAMHCHUAMHU a30Ta




dochop. Oxcun pocdopa (V) bubnmoreka
u dpocdopHas KUciIoTa, HOK
(bu3HYeCKre U XUMHUIECKHE https://m.edsoo.ru
CBOICTBA, OyYEHHE /00adf68a
Ucnonb3oBanue hocdaTtos B bubnnoreka
Ka4veCcTBE MUHEPAJIbHBIX LHOK
ya00OpeHui. 3arps3HeHIe https://m.edso0.ru
PUPOTHOH cpensl pochaTamu /00adfc20
bubnmnoreka
VYrnepon, paclipocTpaHeHHE B LOK
npupoe, Gu3nYecKue u
pupoze, ¢ . https://m.edsoo.ru
XUMHUYECKHE CBONCTBA /00adfdoc
Oxkcupl yraepoja, ux
bubnuorteka
bu3HYEeCKUe U XUMUYECKHE OK
CBOMCTBA. DKOJIOTHYECKHE 1
5 https://m.edsoo.ru
poOJIEMBI, CBSI3aHHbIE C /00adfebe
okcuoM yriaepona (IV)
bubnmoreka
HOK

VYroapHasg KUCIoTa U €€ COJIN

https://m.edsoo.ru
/00ae006¢c




[TpakTrueckas padora Ne 4 o

" Bbubmmoreka
teme "llomydenune 1OK
YTJIEKUCIIOro rasa. https://m.edsoo.ru
KauectBennast peakuus Ha /00ae027¢
KapOoHaT-1oH"

bubnuoreka
[TepBoHavanbHbIe MOHATUS 00 OK
OpraHMYECKUX BEIIECTBAX KaK ﬂtpg //m.edsoo.ru
0 COeIMHEHUSAX YIiiepoaa /Oan.054'e |
bubnuoreka
. HOK
Kpemunii u ero coennHeHus https://m.eds00.ru
/00ae080a
[IpakTuueckas pabora Ne 5.
bubnuoreka
Pemenne
JKCIIEe o

PUMEHTAJIbHBIX 3a/1a4 10 https:/m.edso0.ru
Teme «Baxxnenmue /00ae0bf2
HEMETAJUIBI U UX COCTUHEHUS
Konrtponsnas padora Ne3 o buomorera

HOK

TeMe «Baxneimune
HeMeTaJLIbl U UX COEMHEHUS)

https://m.edsoo.ru
/00ae0el8




OO61mas xapakTepucThKa
XUMHYECKHUX 3JIEMEHTOB —

MeTauIoB. MeTamndecKkas Bubmotexa
CBSI3b M METAJNINYECKAs HOK
KpUCTAJINYECKas PEMIETKA. ttps. //m.eelsoo. 1
/00ae103e
dusnyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOVICTBA Buommoreka
METAJIOB. LIOK
DIEKTPOXUMUYECCKUN P https://m.edsoo.ru
HanpsHKEHUH METaJlIoB /00ae1156
O61ue crocoOb! MOTyYeHUS
MeTaioB. CIIIaBsI. bubmmoreka
Brruucnenus no ypaBHEeHUAM HOK
XUMUYECKHUX PEAKLNMN, ECIIH https://m.edsoo.ru
OJIMH U3 PEareHTOB COICPKUT /00ael156
npuMecH
bubnuoreka
[TonsiTHE O KOPPO3UH HOK
METAJLJIOB https://m.edsoo.ru
/00ae1278
bubnmoreka
OK
[Henorrbte MeTanEt ]ritps://m.edsoo.ru
/00ae14b2
OKcuabl ¥ TUIPOKCUIBI bubmmoreka




HAaTpUA U KaJInud

LHOK
https://m.edsoo.ru

/00ae14b?2
Bubmmoreka

[1enouno3eMenbHbIE METATLIBI ILIOK

— KaJblIMHA U Maroui https://m.edsoo.ru
/00ae15e8
bubnmmoreka

Baxxueiiime coenuHeHus LHOK

KaJIBLUS https://m.edsoo.ru
/00ael5e8

O06o0061IEHNE U

cUCTeMAaTHu3aIysI 3HaHui
bubnmmoreka

JKECTKOCTE BOBI ¥ CIIOCOOEI LHOK

€€ ycTpaHeHus https://m.edsoo.ru
/002e1886
bubnmmoreka

[Tpaktuyeckas padota Ne 6 o OK

TeMe "JKECTKOCTH BOABI H 1

Ny " https://m.edso0.ru

METO/Ibl €€ YCTpaHEHUS /00361368
Bbubnmoreka

AJFOMUHUNA HOK
https://m.edso0.ru
/00aelc64
Bubmmoreka

AmMdoTtepHbIe cBOMCTBA IHOK

OKCHJIa U THAPOKCHUIA

https://m.edsoo.ru
/00aelc64




Bubnuoreka

Kemnes3o HOK
https://m.edsoo.ru
/00ae1d86
Bubimoreka
OKcubl, THAPOKCHUIBI U COTH LHOK
xenesa (II) u xxenesa (11I) https://m.edso0.ru
/00ae35e6
O06o0061IEHNE U
cucTeMaTu3alus 3SHaHUU
[IpakTuueckas padora Ne 7.
Bbubmmoreka
Penrenne
LHOK
HKCIIEPUMEHTAJIbHBIX 33]1a4 110
«B . https://m.edsoo.ru
TeMme «BaxxHenme MeTaisl U 100ae3des
UX COETUHEHU -
Brruucnenus mo ypaBHEHUSIM
XMMHYECKUX PEaKIUi, eCIn
bubnmmoreka
OJINH U3 PEareHTOB JaH B
1HOK
U30BITKE UITU COJEPIKUT
B https://m.edsoo.ru
npumecu. Beruncienus 100861750

MacCOBOM J0JIY BEIXOJa
MMpOAYKTa pCaKInun

O060061EHNE U
cUcTeMaTu3alus 3HaHU




KonTponpsHas padora Ne4 mo

6 .
5 TeMe «BakHelme MeTalbl 1 1
X COECIVHEHUD»
Bubmuorexa
BemecrBa u Marepuasl B
6 OBCEIHEBHON XU3HU 1 HOK
3 https://m.edsoo.ru
Heoneka /00ae3f50
Bbubmnoreka
6 | XuMudeckoe 3arpsi3HCHUE 1 ILIOK
4 | okpyxaromei cpeapl https://m.edsoo.ru
/00ae4270
bubinnoreka
6 | Posb xumuM B penieHun 1 HOK
5 | 93KOJIOrHYecKuX mpodsemM https://m.edsoo.ru
/00ae4270
bubnuoreka
6 | PesepBHbIit ypok. O000IICHNE 1 LIOK
6 | ucucreMaru3aiys 3HAHUA https://m.edsoo.ru
/00ae0d0a
bubnuoreka
6 | PesepBHbIi ypok. O600mEeHNE 1 IIOK
7 | " cucreMaru3aiys 3HaHUN https://m.edsoo.ru
/00adb33c
bubanoreka
6 | PesepBHbIit ypok. O000IICHNE 1 LIOK
8 U cucTeMaTHu3alys 3HaHui https://m.edsoo.ru
/00ad9ch2
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IMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KJIACC
Kona
NpoBepsieMo IIpoBepsiemble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOIO 00111er0
ro o0pa3zoBaHus
pe3yJibTara
1 ITo Teme: «IlepBoHaYAIbHBIE XUMUYECKHUE TTOHITHUS
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHI: aTOM, MOJEKYyJIa, XMMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO,
CII0)KHOE BEI[ECTBO, CMeCh (OJHOPOJHAS U HEOJHOPOJHAsS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJsIpHas
11 Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca, MaccoBas J0JisI XMMHUYECKOTO 3JEMEHTa B COCAMHEHUH,
' MOJISIDHBIA 00BEM, XMMHUUYECKasl peakius, Kiaccu(uKaius peakiuil: peakiuyd COSAMHEHUS, PEAKIUU Pa3IoKECHHS,
peaKInu 3aMeIleHUs], peakiuu 0OOMEHa, 9K30- U SHJIOTEPMHUUECKHE PEAKIIMHU, TErI0oBOM 3(PGeKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIMs) B paCTBOPE
12 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITHI U IPUMEHSATh 3TU MOHATHUS MIPU ONKUCAHUH BEIIECTB U

WX TIPEBPALLECHAN




13

HCII0JIb30BAaTh XUMHWYCCKYIO CUMBOJIUKY IJI COCTABJICHUA q)OpMYJ'I B€IICCTB U ypaBHCHI/Ifl XHUMHUYCCKUX pCaKHI/Iﬁ

PaCKpbeIBATG CMBICII 3aKOHOB COXpPaHCHHUA MACChbl BCIICCTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPDHOI'O Y4YCHMHA,

14
3aKkoHa ABOTaJpO

15 OTIPEJIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX

16 KJaccu(UIUPOBATh XMMUYECKHUE peakuu (TI0 YKCIY M COCTaBy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
' s pekry)

1.7 BBIUUCIISATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB

18 BBIUUCIISATH MACCOBYIO JIOJIF0O XUMUYECKOTO JIeMEHTa 1o (hopMyJie COeANHEHNS,

19 BBIUUCIISATH MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 MPUMEHSTh €CTECTBEHHOHAYYHBIE METOBI MO3HAHMS — HaOJIOJeHUE, M3MEpEHHE, MOJCIHPOBAHUE, HKCIEPUMEHT
' (peanbHBIN ¥ MBICIICHHBIH )
2 ITo Teme: «Baxkueiime mpencTaBUTEN HEOPTAaHUYECKUX BEIIECTBY

21 PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHI: OKCUI, KICIIOTa, OCHOBaHHE, COJIb

2.2 OTIPEIEIATh MPUHAITICKHOCTH BEIIECTB K OMPENeIEHHOMY KJIacCy COeIMHEHHH 1Mo hopMyiaMm

2.3 KJIacCCU(UIIMPOBATh HEOPraHUYECKHE BEIIECTBA

24 XapaKkTepu30BaTh (OMUCKHIBATH) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXAAs OMUCAHUE
' MIpUMEpPaMHU MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIONIUX XUMHUYECCKUX PEAKIIHMA

95 MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOTO COCTaBa, BO3MOXKHOCTH IPOTEKAHHS

XUMHUYECKHUX PEBPAILECHUN B PA3JINYHBIX YCIOBHSIX




ClIeIoBaTh MpaBUjIaM IMOJb30BaHUS XMUMHUYECKON MOCYyAOH U J1ab0OpaTOpHBIM OOOpYIOBaHUEM, a TaKXKe IMpaBUiIaM
oOparleHus ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB TIO
MOJIyYEHHUI0O U COOMpAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOJAa M KHCJIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C

2.6 B .
onpeaeéHHON MacCOBOM JI0JI€H pacTBOPEHHOTO BEUIECTBA, IJIAHUPOBATH U MPOBOJIUTh XUMUUYECKHE YKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYECH W KHCIOT C MOMOIIBI MHAUKATOPOB (JIakMmyc, (heHon(TaIernH, METUIIOPAHXK U
IpyTHe)

2.7 MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

3 ITo Teme: «Ilepunoanueckuii 3akoH u [lepuoauueckas cucrema xumuueckux siemeHToB [[. . Menneneea. CtpoeHue

aTOMOB. XUMHYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATHUH: SApO aTOMa, AJIEKTPOHHBIA CIOW aToma, aTOMHas OpOWTab,

3.1 paguyc aroMa, XMMHYECKasl CBA3b, IOJSIPHAs U HEMOJSPHAs KOBAJEHTHAsS CBS3b, JJIEKTPOOTPULIATEIIBHOCTh, MOHHAs
CBSI3b, MOH, KATMOH, aHUOH, CTEIEHb OKUCIICHHUS

3.2 KJIacCU(UIIUPOBATH XUMUYECKHE DIIEMEHTHI

33 OMKCHIBATh M XapaKTepu30BaTh TaOnmuuHyro Gopmy Ileproamueckoil cucTeMbl XUMMHYECKHX JIEMEHTOB: pa3iUvaTh

MOHATUS «TJIaBHas noArpymnmna (Arpynmna)» u «mnobdoyHas noarpymnmna (brpynmna)y», «masnsiey» u «00bIINe TepUOIbI




packpbiBaTh cmbici Ilepuonnueckoro 3akoHa .M. MenzaeneeBa: 1eMOHCTpUPOBAaTh IOHMMAHHME IEPUOJAMYECKOU

34
3aBUCHUMOCTH CBOHUCTB XUMHUUYCCKUX DJICMCHTOB OT UX ITOJIOKCHUS B HepI/IOI[I/I‘ICCKOI/I CUCTCMC
COOTHOCHTDH 0603Haqu1/1;1, KOTOpHe HUMCIOTCA B Ta6J’II/II_[e «Hepnom/mecxa;l CHUCTCMAa XHUMHYCCKHUX DIJICMCHTOB HI/I
35 MGHI[CJICCBa» C YHCJIIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOCHI/ISI ATOMOB XHMHNYCCKHUX JJICMCHTOB (COCTaB nu 3apsm ;Iz[pa,
o0111ee YUCIIO 3JEKTPOHOB M PACTIPEICIICHAE UX IO SJICKTPOHHBIM CIIOSIM)
36 OHpG[[GJIHTI) CTCIICHb OKHUCJICHUA DJICMCHTOB B 6I/IHapHI)IX COCOUMHCHUAX
37 OIIpCACIIATE BU XUMHUYECKOU CBA3U (KOBaJ'IeHTHaSI nu I/IOHHa}I) B HCOPTaHUYCCKUX COCIUHCHUAX
9 KJIACC
Kox . .«
IIpoBepsiembie npeaMeTHBIE Pe3yIbTAThl 0CBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbl OCHOBHOI'O
npoBepsieMor

0 pe3yJbTaTa

o0mero o0pa3oBaHus

ITo Teme: «BemniecTBo U XUMHYECKas pEAKIUsD»




PACKpPBIBATHL CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHSATHH: PaCTBOP, BJICKTPOJIMTEI, HEAJICKTPOJIMTLI, 3JICKTPOJIUTHICCKAA
aucconunanysia, pCeakuvuu HMOHHOI'O O6MeHa, KaTaJn3aTop, XUMHUYCCKOC pPaBHOBECHUC, 06paTI/IMBIe n H€O6paTI/IMBIe

11 peaKuuy, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIMH, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKUCJICHHE H
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEpHOCTh, XMMHYECKas CBs3b (KOBaJleHTHas, WOHHAas, MeTajindyeckas),
KpUCTAJIJINYECKas peIéTka, CIUIaBbl, CKOPOCTb XUMHUYECKON pPeaKINu
12 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATUNA M MPUMEHSTh 3TH MOHITHS TpPHU OMHCAHUU
' BEIIECTB U WX MpPEBpaIleHui

13 COCTaBJISITh YPaBHEHHS SJCKTPOIUTUYECKON MUCCOLMAIUU KUCIOT, LIEJ0UYeld U COJIel, TOJHbIE M COKpAIlEHHBIC
' ypaBHEHUS peakIuii HOHHOTO OOMeHa

14 PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOTO
' OaJaHca STUX PeaKIui

15 MIPOBOJIUTH PACUETHI MO0 YPABHEHUIO XUMUYECKON pEeaKINH

2 [To remam: «HemeTambl 1 UX coeTMHEHUS» U «MeTallIbl U UX COeAMHEHUSD)

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME U CIENUPUISCKHE XUMHUYECKHE CBONCTBA MPOCTHIX M CIIOKHBIX BEIIECTB,

2.1 MOATBEPK/IAasi OIMHMCAHWE TPUMEpPAaMH MOJEKYISPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKHUX
peakiuit

59 COCTaBJISITh YPAaBHEHHS PEAKIINH, MOATBEPKIAONINX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXIY BEIIeCTBAMHU

Pa3IMYHBIX KJIACCOB




IMPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTU OT UX CTPOCHHSA, BO3SMOXKXHOCTH HNPOTCKAHUA XUMHNYCCKUX

2.3
MIPEBPAICHUH B PA3TUYHBIX YCIOBUSIX
CJIeIOBaTh IMpaBWjIaM ITOJb30BaHUS XUMHUUYECKOW TOCYJ0W M JIaOOpaTOpHBIM 000PYIOBaHHEM, a TaK)Xe IMpaBUJIaM
2.4 oOparlieHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMH I10 BHIMIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OITBITOB
10 MOJTYYSHHIO U COOMPAHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YTICKUCIIOTO ra3a)
MPOBOJIUTH PEAKIIMHU, IMOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB Pa3lIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBHIM
25 myTEéM XJIOpUII-, OpoMuU, noau, kapooHar, pocdart, CUINKaT, CylabdaT, TUIPOKCHUANOHBI, KATHOHBI aMMOHUSI, HOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB
3 [To Teme: «XuMHSA U OKpyXKaroIas Cpeay
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMuueckux nmoustuit: [1JIK BemecTBa; koppo3usi METaioB
MPUMEHSITh OCHOBHBIE OIEpAllMd MBICIUTEIHHONW AEATEeIbHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, 0000I1eHue,
39 CUCTEMAaTH3AIIMIO, BBISABIICHUE MPUIMHHO-CIICJICTBEHHBIX CBSI3eH — JUISl M3YYSHHUS CBOWCTB BEUISCCTB M XUMHUYECCKHIX

peaxiuii; eCTeCTBeHHOHAYYHbIE METObI MO3HAHUS — HAONIOJCHHE, U3MEPEHHE, MOJCIHPOBAHUE, SKCIIEPUMEHT
(peanbHbII U MBICTIEHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KVIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 [lepBoHavasibHBIE XUMUYECKUE MTOHATUS

11 [Ipeamer xumun. Posb XMMUM B KU3HU YeIOBEKa. XUMUA B CUCTEME HayK. Tena u BemiecTBa. @U3NUeCKUe CBOMCTBA BELIECTB.
' ArperatHoe COCTOSIHUE BEILIECTB

1.2 [TonsiTue 0 MeToAax mo3Hanusi B XuMuu. YucTteie BemecTBa U cMecu. CriocoObl pa3ieiieHust CMecei

13 ATOMBI U MOJIEKYJbl. XUMHYECKUE 3J€MEHTbl. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpoCcThie U ClOKHbBIE BellecTBa. ATOMHO-
' MOJIEKYJISIPHOE YUYEHHE

14 Xumuueckas popmysia. BaleHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENIbHAS
' aToMHas Macca. OTHOcHUTENbHAs MOJIEKYJIIpHas Macca. MaccoBas 0151 XUMUYECKOT0 3JIEMEHTA B COEIMHEHNUN

15 KonnuecTtso Bemecta. Monbs. MonsipHas macca. B3auMocBsI3b KOIIMUYECTBA, MAacChl U YKCIIa CTPYKTYPHBIX €IMHHULL BEIIECTBA.
' Pacuétsl o popMynaM XMMUYECKHX COEINHEHHUH

16 DU3nYeCKUE U XMMUUECKHE SBJIEHUA. XUMHUECKasl PEaKkUsl U €€ NPU3HAKU. 3aKOH COXPAaHEHUsI MacChl BEUIECTB. XUMUYECKHE
' ypaBHeHus. Kinaccuukarus XuMHUYecKUX peakluil (COeJMHEHNUs, pa3IokKeHus, 3aMelleHHs, 0OMeHa)




1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKON MOCYA0H, C paBUiIaMy padoThI B J1a0OpaTOpUU U MpUEMamMu 00palieHus
¢ nabopaToOpHBIM OOOpYyJAOBaHWEM, HW3YYCHHE W ONHCaHue (U3MYECKUX CBONCTB 00pa3llOB HEOPTaHMYECKHUX BEIICCTB,
HaOmoneHne Gu3ndeckux (IUIABJICHHE BOCKA, TAasHUE JIbJla, PACTHPAHUE caxapa B CTyIKe, KUNICHHE W KOHJCHCAIUS BOJBI) H
XUMHYECKHUX (TOPCHHE CBEYH, MPOKATMBAHIE MEIHON MPOBOJIOKH, B3aUMOICHCTBHE Mella C KHCIIOTOM) SIBICHUM, HAOIIOICHHE 1
OMHMCaHUE MPU3HAKOB MPOTEKAHMS XUMHUYECKUX pEaKIUil (pa3sioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapwusi, pasnoxkenne runapokcuna menu(ll) mpu HarpeBaHuu, B3auMojelCTBHE kene3a ¢ pacTtBopoMm comm Menu(ll), nzydenme
crocoboB pazneneHus cMecedl (C MOMOIIbI0 MarHuTta, (QUIBTPOBAHME, BBIIAPUBAHHE, AUCTUIUIALNSA, XpoMarorpadus),
MIPOBEJICHUE OYHUCTKHU MOBAPEHHOM COJM, HAOIIO/IEHUE U OMMCAaHUE PEe3yJIbTATOB MPOBEACHUS ONbITA, WILUTFOCTPUPYIOLIETO 3aKOH
COXpPaHEHHUS MacChl, CO3/IaHHE MOJIEIe MOJIEKY (IIapOCTEPIKHEBBIX )

Baxuerinme npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3znayxa. Kucnopox — snemeHT u mpocroe BemiecTBo. HaxoxkaeHue kuciaopoia B NPHPOJE,
¢du3nueckre u XuMu4yeckue cBoicTra (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopoaa. CriocoObl MOIy4eHUs KUCIOPOa B
nabopaTopuu U npoMselnuieHHocTH. KpyroBopot kuciaopoza B mpupoje. O30H — a;uloTponHas MoAU(UKaLUs KUCIOpoaa

2.2

TennoBoit 3¢ (heKT XMMHUECKOH peakliny, TEPMOXUMHUYECKHE YPaBHEHUS, 9K30- U 3HI0TepMHUUECKHe peakuu. TomIMBo: yroib 1
MeTaH. 3arpsi3HeHNe BO3/1yXa, YCHIEHUE TapHUKOBOTO 3 deKTa, pa3pylieHrHe 030HOBOTO CIIOS




Bonopon —snemenT u npoctoe BeniectBo. Haxoxaenue Boiopoia B mpupoie, GU3NIecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHE,

2.3
crnocoObl oay4eHus. Kucnorer u conu
2.4 ModsipHblii 00bEM razoB. PacuéTsl M0 XUMHUUECKUM YPaBHEHUSAM
dusnyeckue cBoricTa Boabl. Boja xak pactsopurens. PactBopsl. HacslleHHbIE M HEHACBIILIEHHBIE PACTBOPBI. PacTtBOprMOCTh
2.5 BELIECTB B Bojie. MaccoBast 10J1s BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOICTBa BOJbl. OcHOBaHUsA. Poiib pacTBOPOB B IPUPOJE U
B )KM3HU 4enoBeka. KpyroBopoT Bozbl B ipupoe. 3arpsizHeHue nNpupoJHelx Bod. OXpaHa U O4MCTKA IPUPOJHBIX BOJ
Knaccudukanus neoprannueckux coeaunenuii. Oxcunpl. Kiaccudukamnms okcuos: coneodpasyronme (OCHOBHBIE, KHCIOTHBIE,
2.6 amgoTtepHble) U HecosieoOpasyroue. HoMmenknatypa okcuaoB. dusznueckue U XMMUYECKUE CBOicTBa okcuaoB. Ilomydenue
OKCHJIOB
27 OcHoBanust. Knaccudukanus ocHoBaHUM: MIENOYM U HepacTBOpUMble ocHoBaHUs. HoMeHkinatypa ocHoBaHuil. dusnyeckue u
' XUMUYECKHE CBOMCTBA OCHOBaHUM. Ilonmyuyenue ocHOBaHUI
28 Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kuciaor. @usndeckne M XMMUYECKHE CBOMCTBA KHUCIOT. Psj akTHBHOCTH
' MetaiuioB H.H. bekerosa. [Tonyuenue kucinor
2.9 Comu. HomeHnkiaTypa coneil. @usndeckue 1 XUMUYECKUE cBOMCTBA cone. [lomyuenue conen
2.10 I'eneTnyeckas CBA3b MEXKAY KIacCaMU HEOPraHUYECKUX COCAVMHEHUN




2.11

XUMHUECKUI HKCHEPUMEHT: KaueCTBEHHOE OIPEJeJICHUEe COJEpXKAHUsA KHUCIOopoJa B BO3JyXe, IMOIy4YeHUE, COOHMpaHHe,
pacrio3HaBaHME€ M M3y4YEHHE CBOMCTB KHCIOpOJa, HAONIOJEHUE B3aUMOJEHCTBMS BEILECTB C KHUCIOPOAOM U YCIOBHS
BO3HUKHOBEHUS U IIPEKpallleHus TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMH OKCHUJIOB U OIIMCAHUE UX CBOMCTB, MOJIyYeHHE,
coOupaHue, paclio3HaBaHWE W H3Y4YCHHE CBOMCTB Bojopona (ropeHue), B3auMmojeicTBue Bojopona ¢ okcuaom wmeau(ll)
(BO3MOXXKHO HCITOJIb30BaHME BHJEOMATEPHATIOB), HaOMIOIEeHHE 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHHE
0cOOEHHOCTEHW PACTBOPEHHS BEHIECTB C PA3JIMYHON PAcTBOPUMOCTHIO, IMPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHON MacCOBOM
J0JIed PacTBOPEHHOTO BEILECTBA, B3aMMOJICUCTBHE BOJABI C METAUIaMU (HaTpUeM U KajbleM) (BO3MOXHO HCIIOJIb30BAHHE
BHUJICOMATEPHUAIIOB), OIpPEJIEICHUE PACTBOPOB KHCIOT M IIEIOYEM C MOMOINbIO HHAMKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEILIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJACHHWE HM3MEHEHHUS OKpacKd WHIUKAaTOpPOB B pacTBOpax KHUCIOT H
mienao4yen, uzydeHue B3aumoaencTBus okcuga meau(Il) ¢ pacTBopoM cepHOl KHUCIOTBHI, KUCIOT € METaulaMH, peaKIui
HelTpain3anum, NoJdy4eHue HEePaCTBOPUMBIX OCHOBAHUMN, BBHITECHEHHE OJHOIO MeTajlja APYTUM W3 PacTBOpa COJM, PELICHHE
HKCHEPUMEHTAIbHBIX 33714 10 TeMe «BaxkHeli1e kiiaccbl HEOPraHUYECKUX COSIUHEHHI»

[lepuonnueckuii 3akoH u [lepuoanueckast cuctema xumuueckux 3nemeHToB .M. MenaeneeBa. CTpoeHne aToMOB. XUMHUUYECKast
cBA3b. OKUCIUTENHbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU

3.1

HCpBBIe IOIIBITKH KJ]aCCI/I(I)I/IKaI_II/II/I XUMHYECKUX H3eMeHTOB. IloHsaTue o rpymnimax cCXOAHBIX 3JICMCHTOB (H_IC.IIO‘-IHBIC n
IICJIOYHO3CMEIIbHBIC METAJIJIbI, TaJIOTCHLI, THCPTHBIC 1"213]:1). SHCMCHTH, KOTOPELIC 06pa3YIOT aM(I)OTepHBIe OKCHUABI U TUAPOKCUBI




[Tepuonuueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux osnemeHtoB JI.M. MengeneeBa. KoporkonepuoaHas u

3.2 mHHONepuoAaHas (opmbl [lepuonnueckoit cuctemMbl xumudeckux djemMeHToB J[.M. MenneneeBa. Ilepwonbl W Tpynimsl.
Pu3nuecKuil CMbICI TOPAIKOBOTO HOMEpPA, HOMEPOB MEPUOIA U IPYIIIBI HJIEMEHTA
Crpoenue atomoB. CoctaB aTroMHBIX siiep. M3orombl. DiekTpoHbl. CTpoe€HHE 3JEKTPOHHBIX 000704YeK aToMOB MepBbiX 20
3.3 xuMuueckux sseMeHToB Ilepuonnueckon cucremsl .M. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOIO 3JIEMEHTA IO €ro
nojoxxeHuto B Ilepuoauueckoii cucreme .M. Menaeneera
3aKOHOMEPHOCTH HW3MEHEHHS pajuyca aTOMOB XHMHUUYECKHX JJIEMEHTOB, METAUIMYECKUX M HEMETAJUTMYECKUX CBOWCTB TIO
3.4 rpymnmnaMm u nepuogam. 3HaueHue [lepmoanueckoro 3akona u Ilepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJI pPa3BUTHUS
Hayky U npakTuku. J[.1. Mennenees — y4€Hblii U rpaskJaHUH
35 Xumuaeckas cBs3b. KoBaneHnTHas (TOJIIpHAst U HETIOJSIPHAST) CBSI3b. DJIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. oHHas
' CBSI3b
36 Crenenp okucieHus. OKHCIUTETFHOBOCCTAHOBUTENbHBIE peakinu. [Ipomecchl OKUCICHUST U BOCCTaHOBIEHUSA. OKUCIUTETN U

BOCCTA@HOBHUTCIIN




XUMUYeCKUH OKCIICPUMCHT: HU3YUYCHHC 06pa3u013 BCIIECTB MCTAJIJIOB W HEMCETAJIJIIOB, BSaHMOHCﬁCTBHe TUAPOKCH A HHUHKaA C

3.7 pacTBOpaMu KHUCJIOT U IIEJIOYEH, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOLIUX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaknuil (ropeHue, peakiuy pa3IoKeHHs, COSTUHEHUS )
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 BemecTBo 1 xumunueckas peakuus. [loBropenne
[lepuonnueckuit 3akoH. Ilepmommueckas cuctema xumudeckux odiaemeHtoB JI.M. MenneneeBa. CrtpoeHue aTOMOB.
1.1 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIHs, KAIBIUSI U UX COCAMHEHUI B
COOTBETCTBUHU C MOJOKEHUEM JIEMEHTOB B [leproinueckoi cuctemMe u CTPOEHUEM X aTOMOB
Crpoenue BemiecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA
12 KPUCTAITMYECKON pEemIETKH M BUJa XUMHUYecKoW cBsizu. Kiaccupukanus u HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB
' (MexxayHapoaHas W TPUBHANbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3NUYHBIM KJacCaM HEOPTaHMYECKUX
COE/IMHEHU, TeHETUYECKas CBSI3b HEOPTAHMUECKUX BEIECTB




13

Krnaccudukanus XuMu4eckux peakiuii Mo pa3IudHbIM IpU3HaKaM (110 YHCIY U COCTaBY YYacCTBYIOLIUX B PEAKIMU BEILECTB, MO
TeIIoBOMYy 3¢ ¢eKTy, MO0 H3MEHEHHUIO CTeleHEH OKUCICHHS XHMHUYECKHUX OJJIEMEHTOB, MO OOpaTMMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U SHAOTEPMUYECKUE PEeaKIINU, TEPMOXUMHUUYECKHE ypaBHEeHUs. [IoHATHE O CKOPOCTH XUMUYECKOH peakuu

14

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusaX. [IOHATHE 0 TOMOTeHHBIX M T€TEPOreHHbIX peakuusx. [lonsTue
0 XMMHYECKOM paBHOBECHH. PAKTOPBI, BIUAIOIIME HA CKOPOCTh XMMUYECKOM PEAKIUU U IIOJIOKEHUE XUMUYECKOTO PABHOBECHS

15

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIINH, JIEKTPOHHBIN OaaHC OKUCIUTEILHO-BOCCTAHOBUTENILHOM peakiuu. CocTaBieHHE
ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C HCTIOJIB30BAaHIUEM METO/Ia AJIEKTPOHHOTO OajaHca

1.6

Teopus 3AEKTPOIUTAYECKON AMCCOLMALMH. DJIEKTPOIUTHI U HEAIEKTPOIUTHl. KaTnoHbl, aHMOHBI. MeXaHU3M HUCCOIUAIliN
BEIIECTB C Pa3IUYHBIMU BHJIAMHU XUMHYecKod cBsi3u. CreneHb auccoumanuu. CuiibHbIE M cllabble JIEKTPONUTHL. Peakuun
MOHHOIO0 OOMEHa. YCJIOBUS MPOTEKAHMsI peaklUii MOHHOrO OOMEHa, MOJIHbIE M COKpAIIEHHbIE HMOHHBIE YPaBHEHMS PEaKIIMM.
CBoiicTBa KUCIIOT, OCHOBAaHUH U COJIEH B CBETE MpEICTaBICHUI 00 3JEKTPOIUTHUECKOHN nucconnanuu. KauecTBeHHbIE peakiuu
Ha HoHbL. [loHATHE O TUIIpOIHN3E CoNen




1.7

XUMHUYECKUHN IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMHU KPUCTALIIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIUIOB U
HeMmeTaioB (rpadura U ammasa), CIOKHBIX BEIIECTB (XJIOPHA HATpPUs); UCCIECAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU
peakuuy OT BO3ACUCTBUS pa3IMUHBIX (HAKTOPOB; HCCIEJOBAaHHE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, Ipolecca
IUCCOLMALMM  KHUCJIOT, Ineno4ed M cojled  (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB); IPOBEJCHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX IPU3HAKU NPOTEKaHWs peakUuil MOHHOro obMeHa (oOpa3oBaHHME OCa/iKa, BbLAEIEHHE ra3a, oOpa3oBaHUeE
BOJIbl); OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPbI OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHue, peakiuu pas3iiosKeHus,
COEJMHEHUS); PACHO3HABAHME HEOPIaHMYECKHUX BEIIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha WOHBI, pELICHHE
AKCIIEPUMEHTAIIBHBIX 3aa4

Hemertannsl 1 ux coeJUHEHUS

2.1

OOmiass xapakTtepucThka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHble CTeneHH okucieHus. CTpoeHue Hu
¢u3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB — TaJOoreHOB. XHMMHUYECKHWE CBOICTBAa Ha MpuUMepe Xjopa (B3aUMOJCHCTBUE C
MeTaljaMH, HeMeTalllaMH, Iienodamu). XinopoBoaopos. CosisHas KHCIOTa, XUMHUYECKUE CBOMCTBA, MONydyeHUE, IPUMEHEHHE.
JleiicTBUE XJIOpa M XJIOPOBOAOPO/Ia HA OpTraHU3M YelioBeKa. BaskHeme XJI0puIbl U UX HaXO0XKACHUE B IPUPOJIC




2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIICHUS.
CrpoeHre u GpU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(PUKAIIUU KUCIOPOJa U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHUE, GU3NUECKUE U XUMUYeCcKre cBoKcTBA. OKCHIBI CEPBI KaK MPEICTABUTEIH
KHCIIOTHBIX OKcHIoB. CepHas KHCIOTa, (PU3MYECKHe W XMMHYECKHE CBOMCTBa (00IIME KaK MPEICTaBUTENs Kiacca KUCIOT U
cnenuduueckre). XUMHUECKHE PEaKIMH, JeKallhie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONYy4YeHHUS CEPHON KHUCIIOTHI.
[Tpumenenue. Conu cepHON KHCIOTHI, KAUECTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUI B IPUPOJE.
XUMUYECKOe 3arpsi3HEHUE OKPY>KAIoIIel Cpelbl COeIUHEHUSIMU Cepbl (KUCIOTHBIE J0XK/HU, 3arPA3HEHHE BO3/lyXa U BOJOEMOB),
CHOCOOBI ero NMpeA0TBpaIleHuUs

2.3

OOmiast xapakTepucTHKa 37eMeHTOB VA-rpymnmibl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIMEHH OKHUCICHHUA. A30T,
pacrpocTpaHeHHe B MPUPOJIE, PU3NUECKUE U XUMUUECKUE CBOWCTBA. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro GU3NUECKUE U
XMUMHUYECKHE CBOWCTBA, MoyiyueHHe W npuMeHeHne. Cojau aMMOHHUS, X (U3UYECKHE M XHMHYCCKHE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHast peakiiusi Ha HOHBI aMMOHUS. A30THAsI KUCIIOTa, e€ Moy4YeHue, PU3nIecKue 1 XUMUIECKHEe CBOUCTBA (00Ire Kak
MPEACTaBUTENS Kilacca KHCIOT U crnenududeckue). Mcmonp30BaHHe HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MHUHEPAIbHBIX
yaoOpeHnii. XUMHUECKOE 3arps3HEHHE OKPYIKaIOIIeH Cpebl COSTMHEHUAMH a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE BO3IyXa,
MTOYBBI U BOJIOEMOB)
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docdop, ammorponnbie Moaudukanuu Gochopa, dhuzmueckue u xumudeckue cpoictBa. Okcun docdopa(V) u dochopuas
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, Nody4eHue. Mcnonabs3zoBanue ¢pochaToB B KaUeCTBE MUHEPAIBHBIX YA00peHUN
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O6mras xapaktepuctuka 35eMeHTOB [V A-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIICHU OKUCICHUS. YTIEpO/I,
QIJIOTPOIIHBIE MOAM(UKAIIMYU, PACIPOCTPAHEHUE B MpHUpoAe, (hu3nUeckre U XUMUYeckue cBorcTBa. Ancop6bmus. Kpyrosopor
yraepoaa B npupoje. Okcupl yriaepoaa, ux Gu3nueckue 1 XMMHYEeCKHe CBOWCTBA, ACHCTBHE HA KUBbIE OPTaHU3MBbI, TOTyUYeHHE
U IPUMEHEHHE. DKOIOTUYEeCKUe MpoOiieMbl, cBsi3aHHbIe ¢ okcuioM yrieponaa(IV); runoresa rio0anbHOr0 MOTEIUICHUS KIMMATa;
MapHUKOBBIA AP (dekT. YroiapHas KUCIOoTa U e€ CoNMM, uX (PU3MYEeCKHEe M XUMHUYCCKHE CBOWCTBA, MOJyYCHHWE W IPHUMCHCHUE.
KauecTBeHHas peakius Ha KapOOHAT-WOHEI. lcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIICHHOCTH U CEIIbCKOM
XO3SICTBE

2.6

HepBOHaHaJ'IBHBIe MIOHSATHS 00 OpTaHUYCCKUX BCIICCTBAX KaK O COCAMHCHUAX YTIICPpOAa (MeTaH, 9TaH, OTUJICH, alICTUJICH, OTaHOI,
TJIIMIOCPHUH, YKCYCHAd KI/ICJ'IOTa). Hx coctaB u XHMHYECKOE CTPOCHUC. [ToHsiTHe 0 OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX: KHUPAX,
6CJ'IKaX, YTJICBOJAX — U UX POJIK B JKU3HU YCIIOBCKA. MaTepI/IaJ'IBHOC CAUHCTBO OPraHUYCCKUX U HCOPTAaHNUYCCKUX COE€TUHEHUI




2.7

Kpemuuii, ero ¢us3nueckne U XMMUYECKUE CBOWCTBA, MONydeHHe W mpuMeHeHue. CoequHeHus] KpeMHus B mpupoje. OOomime
npencraBieHuss 00 okcuae kpemHusi(IV) u kpemHueBoi kucnore. CHIMKATBI, UX UCIOJIb30BAaHHUE B OBITY, MEIUIIMHE,
MPOMBIIIICHHOCTH. BaXHEeWIIMe CTpOUTENbHbIE MaTepualbl: KepaMUKa, CTEKIO, LEMEHT, OeToH, kene300eToH. [IpoGiemsbl
0€30MaCHOTO MCIIOJIb30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEAHEBHOM KU3HU




2.8

XUMHUECKUN HSKCHEPUMEHT: H3y4yeHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCJIOTHI; NPOBEICHHE
KayeCTBEHHBIX pEaKIUil Ha XJIOpUA-WOHBI M HAOJIIOJICHHE MPU3HAKOB HX MPOTEKAHUs; OIBITHI, OTpa)karolue (husnyeckue u
XMMHUYECKHE CBOWCTBA TaJIOTEHOB W HMX COEAMHEHHUH (BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPHANIOB); O3HAKOMIIEHHE C
o0pa3laMu XJOpHUJOB (raJOreHU/IOB); O3HAKOMIIEHHE C oOpas3laMu cepbl U €€ COeIMHEHMSIMU (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HaONIOJeHHE Ipoliecca OOyIIMBaHMA caxapa I0J ACHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOW KHUCIIOTHI,
M3yYEeHUE XUMHUYECKUX CBOWMCTB pa30aBICHHON CEpPHON KHCIIOTHI, NMPOBEACHHWE KAa4eCTBEHHOM peakUuu Ha cylnb(haT-uoH U
HaOIoZIeHNe TIpHU3HAaKa €€ TPOTEKAaHWs; O3HAKOMIIEHHE C ()M3MYECKHMMH CBOMCTBaMH a3oTa, ¢ochopa M MX coenuHEHHN
(BO3MOXXHO HCHOJIB30BAaHUE BHICOMATEPHAIOB), OOpa3liaMu a30THBIX M (OCPOpHBIX YHOOpEHHIi; MOJTydeHue, coOupaHue,
pacro3HaBaHMe U U3yUYEeHHE CBOMCTB aMMHUAaKa; MPOBEICHHE KAYEeCTBEHHBIX peakI1ii Ha MIOH aMMOHHUSA U GocaT-uoH U U3yUeHHE
MPU3HAKOB MX IPOTEKaHMs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); U3YUEHUE MOJIeel KPUCTAIUIMYECKUX PEeIIETOK anMasa, rpaduTta, QpyiiepeHa; 03HaKOMJIIEHHE C IPOLIECCOM
azcopOLMM  pacTBOPEHHBIX BELIECTB AKTUBUPOBAaHHBIM YIVIEM U YCTPOMCTBOM MPOTHBOrasa; IOJy4YeHHE, COOMpaHHe,
pacrno3HaBaHHe U U3yYE€HUE CBOWCTB YIJIEKUCIIOIO rasa; MpOBeJeHUE KaueCTBEHHBIX peaklMii Ha KapOOHaT- U CHIIMKAT-UOHBI U
U3y4YeHHE MPHU3HAKOB MX NPOTEKaHUs; O3HAKOMIIEHHE C TMPOAYKUMEH CHJIMKATHON TPOMBIIUIEHHOCTH; pelleHUe
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BajkHelre HeMeTalbl U UX COSAUHEHU»

MeTtanisl 1 UX COeUHEHUS




3.1

OOmiasi xapakTepuCTHKa XUMHYECKHX 3JEMEHTOB — METaJJIOB HAa OCHOBAaHMU HX MoyiokeHus B Ilepuoamnueckoil cucrteme
xumuueckux snemeHToB .M. MenneneeBa u ctpoeHus: aromoB. CTpoeHne MeTaiIoB. MeTaiminueckas CBA3b U METaTIUNUecKas
KpUCTaJTTNYECcKas peréTka. DIEeKTPOXUMUUECKHH psiJ] HAPSKEHUI METalIoB

3.2

Ouznyeckue M XUMHYECKHE CBOMcTBa MeTauioB. OOmire crnocoObl moiydeHus metauioB. [loHsATHE 0 KOpPpO3UM METaIOB,
OCHOBHBIE CIOCOOBI 3aIUTHI UX OT Koppo3uu. CriaBsl (cTajib, YyryH, JIOPATIOMHUHUN, OpOH3a) U MX MpPUMEHEHHUE B OBITY U
MIPOMBIIIIEHHOCTH

3.3

[Ilenounsie MeTamibl: nojioxkenue B [lepruoanueckon cucteMe XxuMuieckux anemeHToB [[.M. MenzaeneeBa; CTpOCHUE UX aTOMOB;
HaxoJieHue B mpupoje. Pusndeckrue U XUMUYECKHE CBOMCTBA (Ha puMepe HaTpust U Kamusi). OKCUIBI U THAPOKCUJIBI HATPUS U
Kanus. [I[puMeHeHre mea04YHbIX METAJJIOB U UX COEAUHEHUI

3.4

[IlerouHO3eMENBbHBIE METAIBI MarHUi M KanbUui: mnosioxkeHue B I[lepmoamdeckoil cucrteme XMMHYECKuX 3ieMeHToB [.1.
MeneneeBa; CTpoeHHME HMX aTOMOB; HaxOX[eHWUE B Ipupoje. Pu3MdecKne M XUMUYECKHE CBOMCTBA MArHHs W KaJbIUS.
Baxuneiimue coennHeHus Kaablus (OKCUI, TUAPOKCUA, cosin). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHEeHUS
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AmoMuHuii: nonoxenue B [lepuoanueckoii cucreMe xumuieckux 3nemeHToB J[.M. MenzaeneeBa; cTpoeHHe aTOMa; HaXOKICHHUE B
npupoje. Puznyeckue u XUMHUECKHEe CBOMCTBA aTtOMUHUSA. AM(OTEpHBIE CBONCTBA OKCHIA U TUIPOKCHIA AITFOMUHHUS




3.6

Keneszo: nonoxkenue B llepuoanueckoin cucreMe xumudyeckux 3yemMeHToB /.M. Menaeneesa; cTpoeHuE aroMa; HaXOKICHUE B
npupoje. Gusnyeckue U XuMUYECKHe CBOMCTBaA keie3a. Oxcunpl, ruapokcuabl u conu xenesa(ll) u xeneza(lll), ux cocras,
CBOMCTBA U IIOJIy4YEHUE

3.7

XUMUYECKUH IKCIEPUMEHT: O3HAaKOMJICHHE C O0pa3llaMH METaUIOB U CIJIaBOB, MX (PU3MYECKMMH CBOMCTBAMHU; H3yYCHHUE
pe3yabTaTOB KOPPO3HHM METAJUIOB (BO3MOXKHO HCIIOJIb30BAHHUE BHICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJIBIIUSI ¥ HATPHUS C BOJOM (BO3MOXXHO MCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); UCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI; MpoIecca
TrOpeHus Keje3a B KUCIopoe (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEaKIUi
Ha WOHBI (MarHusi, Kajblus, alroMuHus, 1uHKa, xkene3a(ll) m xeneza(lll), menu(Il); mabmroneHue u omucaHue MPOIECCOB
OKpAaIllMBaHUsl TUIAMEHW WOHAMU HATpUs, Kalus U Kajblus (BO3MOXXHO HCIOJB30BaHUE BHUACOMATEPUAIOB); HCCIEIOBaHHE
aM(pOTEepHBIX CBOWMCTB THAPOKCHAA AaTIOMUHUS W THUIPOKCHIA IMHKA; pPEIICHUE OJKCIEPUMEHTANbHBIX 3a/Jad 10 TeMe
«Baxknelme MeTaibl U UX COSTMHEHUSD)

XuMUs ¥ OKpy’Karolas cpena
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Hosrie MaTCepHraJIibl U TEXHOJOTHUU. BemectBa n MaTepuraJibl B MMOBCEAHEBHOM JKU3HU YE€I0BEKa. XUMHUS U 310pPOBBE. bezomacHoe
HUCIIOJB30BaHHEC BCIICCTB U XUMHUYCCKUX peaKI.lPII:I B 6LITy. HCpBaﬂ InmomMouib Mpru XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOM TPaMOTHOCTH. XHMMHUYECKOe 3arps3HeHHe okpyxatomed cpensl II/IK. Pomp xumum B pemenun
HKOJIOTHYECKUX MpobiieM. [IpupoiHbIe HCTOUHUKH YTIIEBOA0POAOB (YroJb, IPUPOAHBINA ra3, HeTh), MIPOAYKTHI UX IepepaboTKH,
UX POJIb B OBITY ¥ POMBIIUIEHHOCTH




4.3

XUMUYECKUH SKCIIEPUMEHT: U3yUYeHHEe 00pa310B MaTepHaoB (CTEKJIO, CILIaBbl METAILJIOB, OJIMMEPHbBIE MaTEPUAIIbI)




MMPOBEPSIEMBIE HA OI'3 110 XUMHHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJBHOMN ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kon
NpoBepPsSIeMOro
TpeOOBaHUsI

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3ybTaTaM 02a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM
00pa3oBaTeILHON POrPaMMbl OCHOBHOTO 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

11

0 MO3HABAaE€MOCTHU SIBJICHUU npupoabl, IOHUMAHHEC O0OBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOU HAYKH Kak
obnactu COBPEMCHHOI'O CCTCCTBO3HAHUA, KOMIIOHCHTA O6H.I€I71 KYJbTYpbl U npaKanecxoﬁ ACATCIIBHOCTH
YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H.[€CTBa; INIOHUMAaHHE MECTAa XUMHHU CPpEAN APYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX METO/AaX MO3HAHUsS, B TOM YHCJIE DKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJaX MCCIICTOBAHUS
BEIIECTB M U3YUYCHUSI XUMUUYECKUX PEAKIIMI; YMEHUE UCIIOIb30BaTh MOJIETH JUIsl OOBSICHEHUSI CTPOCHUSI aTOMOB
U MOJIEKYJI
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0 cdepax MpohecCHOHAIBHOW JeSTEIbHOCTH, CBS3aHHBIX C XUMHEH W COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBAHHBIMH Ha JOCTH)KEHUSX XUMHUECKOW HAyKH, YTO MO3BOJUT 00yUaIOMIMMCS pacCMaTpUBaTh XUMHUIO KaK
chepy cBoell Oyaymell npodeccHOHANbHOM JesITeNbHOCTH M CcJelaTh OCO3HAHHBIM BHIOOp XHMHHM Kak
npoMILHOTO MpeMeTa MpH Mepexo/ie Ha yPOBEHb CPEHEro 0011ero o0pa3oBaHus




BJ'IaIleHI/Ie CHCTEMOM XMMHUYECKHX 3HAHHUH U YMCHHUE IPUMECHATh CUCTEMY XHUMHYECCKHUX 3HaHI/II>'I, KOTOpas
BKJIFOYACT:

2.1

BAKHEUIINE XUMUYECKHE IMOHATUA: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, IPOCTOE M CII0KHOE
BEILECTBO, OJTHOPOJIHAS U HEOJHOPOAHAS CMECh, OTHOCUTEIIBHBIE aTOMHAsI U MOJIEKYJISIPHASI MACChl, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAsE Macca, MOJIAPHBIA 00BEM, OKCUJI, KUCIIOTAa, OCHOBAHUE, COJIb (CpEAHsIs), XUMUYECKast
peakiusi, peakliuy COSTMHEHUS, PEAKIIH PA3JIOKCHHUS, PEaKIIMH 3aMEIICHHs, Peaki 0OMeHa, TETrIoBOH S HeKT
peaxkuuy, 3K30- ¥ SHAOTEPMUYECKUE PEAKIIUH, PACTBOP, MAaCCOBasi A0Js XMMHUYECKOTO IEMEHTA B COEMHEHUH,
MaccoBasl J0JIsI ¥ IIPOLEHTHAs: KOHLEHTpAalus BEIECTBA B PAaCTBOPE, AP0 aTOMa, dJIEKTPOHHBIM CIIOW aToMa,
aToMHass ~ opOuTanb, paauyC aTroOMa, BaJEHTHOCTb, CTENEHb  OKUCJIEHUS, XUMHUYECKass  CBs3b,
AJIEKTPOOTPULATENIBHOCTD, MOJISIPHAs U HEIIOJISAPHAs KOBAJICHTHAs CBA3b, HOHHAS CBSA3b, METAJNINYECKAs CBSA3b,
KpHUCTa/LTM4ecKasi peméTka (aToOMHasi, MOHHAs, METAJUIMUECKasi, MOJIEKYJIIpHasi), MIOH, KATUOH, aHUOH, JIEKTPOJIUT
U HEIJIEKTPOIMT, DIIEKTPOJIUTUYECKAss JUCCOLMUAIMs, PEAKIMM HOHHOro OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIE PEAKLNU, OKHUCIUTEIb M BOCCTAHOBUTENb, OKHUCIECHHE M BOCCTAHOBIEHHUE, DIIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, 00paTHUMble U HEOOPATUMBbIE PEAKIIMH, CKOPOCTh XUMUYECKON peakliy, KaTaau3aTop,
ITAK, xoppo3usi METAJLIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbl XMMHUH: 3aKOH COXpPaHCHHA MACCHI, HCpI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH I[I/I MCHJICJ'ICCBa,
3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOF&Z{pO




2.3

TCOPHUU XUMHUHN: aTOMHO-MOJICKYJISIPHAA TCOPUA, TCOPHUA BHGKTpOHHTH‘IGCKOﬁ JUucconranmu

3 Bnaagenue ocHOBaMH XMMHYECKOW IPAMOTHOCTH, BKJIFOUAOIIIEH:
YMEHHUE NPaBUIIbHO MCII0Jb30BaTh U3YUEHHBIE BEIIECTBA M MaTepHasbl (B TOM YHUCIIe MUHEpaIbHbIE YA00pEHHUS,
METaJUIbl U CIUIAaBbI, IPOAYKTHI I1epepabOTKH MPUPOIHBIX HCTOUHUKOB YIII€BOAOPOAOB (YIJId, HPUPOAHOIO rasa,
3.1 He(TH) B OBITY, CEJIbCKOM XO35IICTBE, HA IPOM3BOICTBE U NOHUMAaHHUE 3HAYECHHUS )KUPOB, OEIIKOB, YIIEBOAOB IS
OpraHu3Ma 4YelOBEKa; YMEHHME IPOTHO3MPOBATH BIUSHHUE BELIECTB M XUMHUYECKHX IPOLECCOB HA OPraHU3M
YeJI0BEKA U OKPYIKAIOILYIO IIPUPOIHYIO CPENY
3.2 YMEHHE UHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUAMU JIPYTHX YUEeOHbBIX IIPEIMETOB
33 HaJIMYUeE OMbITa pabOThI C pa3IMUYHbIMU UCTOUHUKAMU HH(OPMALIMK IO XMMUHU (Hay4yHasi U Hay4HO-TIOMyJIsipHas
' JUTEpaTypa, CJI0BapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)
34 yMEHHE 00bEKTUBHO OLIEHUBATh MH(OPMALIHIO O BEIIECTBAX, UX MPEBPALLIEHUAX U IPAKTHYECKOM IPUMEHEHUN
' Y YMEHUE UCIOJIb30BaTh €€ /Ul pelleHUs] yueOHO-103HABATENbHbIX 3a/1a4
Bnagenue ocHOBaMu MOHATUHHOrO amnmapara ¥ CHUMBOJIMYECKOTO S3bIKa XMMHUHU JJISi COCTaBieHHs (Hopmyi
4 HEOpPraHMYECKUX BEUIECTB, YPaBHEHUN XMMHUECKUX peakiuii; ocHoBaMHu xuMuuyeckoil Homenknarypsl (IUPAC

U TPUBUAJILHOMN)




VYMenue oObICHATh CBSI3b MOJIOXKEHHUS DJICMEHTA B HepnozmquKoﬁ CUCTCMC C YHMCJIOBBIMU XapPAKTCPUCTUKAMU

5 CTPOCHHUSI AaTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij siApa, 00IIee YKCIIO 3IEKTPOHOB), pacipeaeiieHueM
AJIEKTPOHOB I10 SHEPTETUIECCKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaJIbIHs
[IpencraBienue o0 NEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHMHYECKHUX OJEMEHTOB (paauyc aroma,
6 AJIEKTPOOTPHUIIATEIILHOCTD), MPOCTHIX M CIOKHBIX BEIIECTB OT IIOJIOKCHHS JJIEMEHTOB B llepmommdeckoit
cucteme (B MaJIBIX MEPHOJaX U TJIABHBIX MOJATPYIIax) U AJICKTPOHHOTO CTPOSHUS aTOMa
7 YMenue KiaccuuuupoBarh:
7.1 XUMHUYECKHE IIEMEHTHI
7.2 HEOpPraHUYECKUE BELLECTBA
7.3 XUMUYECKHUE PEAKITUN
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTH M CTCTICHb OKHCJICHHUS] XUMHYECKHUX 3JICMCHTOB, 3apsi/i HOHA
8.2 BUJ] XUMUYECKON CBSI3H U THIT KPUCTALTHYCCKON CTPYKTYPBI B COSTMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX pacCTBOpaxX BEeNIeCTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEITh K BOCCTAHOBHUTEITb
9 YMeHue xapakTepru30BaTh PU3NICCKUEC U XHMHISCKUE CBOHCTBA:
01 MPOCTBIX BEIIECTB (KUCIOPO, 030H, BOAOPOJ, TpaduT, aiMas, KpeMHHUH, a3oT, ¢ocdop, cepa, XJIop, HATPUH,

KaJIMi, MarHui, Kaabllui, aIIOMUHUN, )KeJIe30)




CJIO’KHBIX BEIIECTB, B TOM YHCIIE€ UX BOJHBIX PACTBOPOB (BOAA, aMMHUAK, XJIOPOBOAOPO/, CEPOBOIOPOJI, OKCH/IBI
u ruapokcuasl MertamioB [-IIA rpynm, amomunus, meau (1), nunka, sxenesa (II u IIT), okcuasl yraepona (II u

9.2
IV), kpemuus (IV), azora u ¢ochopa (III u V), ceper (IV u VI), cepuucras, cepHasi, a30TucTas, a3oTHasl,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )
MIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa W CTPOCHHS,
9.3 MIPUMEHEHHNE BEIICCTB B 3aBUCHUMOCTH OT MX CBOMCTB, BO3MOYKHOCTh IMPOTEKAHUSI XUMUYCCKUX MPEBPAIICHUH B
Pa3IMYHBIX yCIOBUIX
10 YMeHue cocTaBiATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKIIUil, B TOM YHCIIE:
10.1 peaKIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIUi
10.3 WUTIOCTPUPYIOMINX XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYIIN) HEOPTaHUYECKUX BEIIECTB
10.4 MOJITBEPKTAOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMU
11 YMeHue BBIYUCATH (IPOBOAUTE PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJF0O XMMHUYECKOTO 3JICMCHTA B
' COEIMHEHUHT
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00BbEM T'a30B




10 YpaBHCHUAM XHUMHYCCKHUX peaKuHﬁ N HaxXoauTh KOJHMYCCTBO BCHIICCTBA, 00BEM U MacCy pe€arcHTOB HJIU

114
MPOIYKTOB PEaKIUU
12 Bnanenue (3HaHue 0OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO IMO3HaHUA (HaONI0JIeHHE, U3MEPEHHUE, SKCIEPUMEHT, MOJECINPOBAHKE) TPU
12.1 W3YYCHUU BEIIECTB M XUMHUYECKHUX SIBICHUN; yMeHue chopMyiaupoBaTh MpoOieMy U HPEIOKHUTh MyTH €€
pemeHus
12.2 0e30macHoi paboThl C XUMUYECKHMH BELIECTBAMH, XUMHUYECKOH MOCYA0H U J1abopaTOPHBIM 000PYIOBaHUEM
npaBUiIaMyd OE301IaCHOTO OOpAIIeHHUs] C BEIIECTBAMH, HCIIOJIB3YEMBIMH B ITOBCEIHEBHOW KHU3HH, MPaBUIAMHU
123 MIOBEJICHHS B TIEJISIX COEPEKEHNUS 3I0POBhS M OKpYIKAIOIIEeH MPUPOTHON Cpeibl; MOHMMaHue Bpeaa (OmacHOCTH)
' BO3JICHCTBUS Ha KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS W MPEAOTBPAIICHUS UX
BPETHOTO BO3JICUCTBUS
13 Hanane mpakTHYecKuX HaBBIKOB IITAHUPOBAHUS M OCYIIICCTBIICHUS CIIEAYIOMUX XUMHUECKUX SKCIICPUMEHTOB:
131 U3YYCHHE W ONHMCAaHWe (U3MUYECKUX CBOWCTB BEIISCTB; O3HAKOMIICHHE C (PU3WYSCKUMH H XHUMHUYECKUMU
' SIBIICHUSIMU; OTIBITHI, MULTFOCTPHUPYIOIIHAE IPU3HAKU TPOTCKAHUS XUMHUICCKUX PEAKITUI
13.2 U3y4eHHE CIIOCOO0B pa3ieieHns cMecei




MOJIYYCHHEC KUCIIOpOJa U U3YUCHHUEC €TI0 CBOfICTB; IMOJIYUYCHHUC BOAOPOJa U UBYUCHUC €TI0 CBOfICTB; IMOJIYUYCHHUC

13.3
YIIIEKHUCIIOTO Ta3a U M3yYCHHE €r0 CBOMCTB; MOJyYeHHE aMMHaKa U H3yYCHHE er0 CBOMCTB
134 NPUTOTOBIICHHE PACTBOPOB C ONPEIEIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA
135 MPUMCHECHHE WHIUKATOPOB (JIAKMYyca, METHIIOpaHka u (heHondTanenHa) Juis OnpeesIeHUs XapaKkTepa Cpeibl B
' PacTBOpax KMCIIOT U IENOYEH
WCCJICIOBAHKE U OTIMCAHUE CBOMCTB HEOPTAHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; N3YUCHHUE B3aUMOICHCTBUS
13 6 KHCJIIOT € MCETallllaMH, OKCHUIaMU MCTAJJIOB, PaCTBOPHMBIMHU W HCPACTBOPHMBLIMHU OCHOBAHUSAMH, COJISAMU;
' MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHMWI; BBITECHEHHE OJHOTO MeETalla JPYTMM W3 pacTBopa COJIH,
ucciie[oBaHre aM()OTEPHBIX CBOMCTB TUAPOKCUIIOB ATFOMUHUS U IIMHKA
PCIICHUE OKCICPHUMCHTAJIBHBIX 3aJa4y I10 TEMaM: «OCHOBHBIE KJIACCHI HCOPTaHNUYCCKUX COGHHHGHHﬁ)};
13.7 «INeKTponuTHYecKas Iucconuanus; «BaxkHeine HeMeTalIbl U UX COSAMHEHU»; « BaskHelie MeTaibl U
WX COCTMHEHUS»
XUMHUYECKHE OKCIIEPUMEHTHI, WUTIOCTPUPYIONINE TPU3HAKK TMPOTEKAHHsSI peakuuid HMOHHOTO OOMeHa;
13.8 KAueCTBEHHbIE PEaKIMU Ha MPHUCYTCTBYIOUIME B BOAHBIX PAacCTBOpax HOHBI: XJOPHUI-, OpOMHI-, HOIUI-,

cynear-, docdar-, kapboHAT-, CHIMKAT-aHUOHBI, THIPOKCHUI-UOHBI, KATUOHBI aMMOHUS, MArHus, KaJlbIIHs,
ATIOMUHMUS, Kene3a (2+) u xkenesa (3+), meau (2+), IUHKA
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VYwmenue:

141

MMPEACTABIIATh PE3YJIbTAaThbl OKCIICPUMCHTA B (bopMe BbIBOAOB, 10KAa3aTCIbCTB, l"pa(l)I/IKOB u Ta6J'II/II_[ U BBISIBJIAATH
OMIIMPHUYCCKUEC 3aKOHOMEPHOCTHU

14.2

yYCTaHaBJIMBaTb CBA3UW MCKIY PCaJIbHO Ha6JIIOI[aCMBIMI/I XUMUYCCKUMU  ABJICHUSAMHU W IIPOLICCCaAMHU,
MMPOUCXOJAINNMHA B MAKPO- 1 MUKPOMHUPC, OOBSACHATH IMPUYNHDBI MHOFOO6paSI/I$I BCIICCTB




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAAPCTBEHHOM

9K3AMEHE 110 XUMHNHU
Kon IIpoBepsieMblii 3JIeMeHT COepPKAHUS

1 ITepBoHavanbHbIE XMMUUECKNUE TIOHATHS

1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus cMeceit

1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKUE 3JIeMEHThI. CUMBOJIBI XUMUYECKHUX JIEMEHTOB. IIpocThie U Cl105KHBIE BELIECTBA.

13 Xumnueckas popmyiia. BaneHTHOCTh aTOMOB XUMHUECKUX 3JIeMEHTOB. CTeNIeHb OKUCIEHUS

14 3aKOH IIOCTOSHCTBA cocTaBa BemecTB. OTHOcuTeNbHas aToMHasg Macca. OTHOCUTENbHAs MOJEKYJIsIpHas macca. MaccoBast 10t
' XMMHYECKOI0 JIEMEHTA B COEUHEHUH

15 KonuuecTBo BemectBa. Monb. MosnsipHas macca. MossipHblii 00bEM ra3oB. B3anMocBs3b KOJIMUECTBA, MACCHI M YUCIIa CTPYKTYPHBIX
' €IMHMUII BELIECTBA

16 duznyeckue U XUMHUUYECKUE SBJICHHS. XMMHUYecKas peakuus U e€ MpHU3HaKu. 3aKOH COXPaHEHUS MacChl BEIEeCTB. XMUMHUYECKUE
' ypaBHEHHUS
2 [lepnonnueckuii 3akoH u [lepnoanueckas cucrema xumudeckux anemeHToB .M. MenneneeBa. CtpoeHue aToMOB

21 Ilepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuuyeckux syeMeHtoB .M. MenaeneeBa. Ilepuons! u rpynmnel. Ousnyeckuii
' CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB MEPHOA U IPYIIIIBI JIEMEHTA

29 Crpoenne aromoB. CocTtaB aToMHBIX saep. M3oromsl. DnexTponbl. CTpoeHHE 3JEKTPOHHBIX 0005I04eK aroMoB mepBbIX 20

XUMH4YECKHX 31eMeHTOB [lepuoanyeckoii cuctemsl .M. MenneneeBa




3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUECKHUX 3JEMEHTOB IEPBBIX TPEX IMEPUOJOB, KalWs, Kauplus (paauyca aTOMOB,

2.3 AJIEKTPOOTPULIATEILHOCTH, METANIMYECKMX M HEMETAUIMYECKUX CBOICTB) M UX COEJUHEHHM B COOTBETCTBUU C IIOJOKEHUEM
as1eMeHTOB B [lepuonnyeckoil cucteme U CTpOEHUEM UX aTOMOB
3 CrpoeHue BelecTBa
31 Xumunueckas cBsi3b. KoBasieHTHas (IosispHas U HEMOJSPHAs) CBS3b. DJEKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas
' CBA3b. MeTajunuecKas CBs3b
3.2 THUIbl KPUCTAIIMYECKUX PEHIETOK (aTOMHAs, HOHHAs, METAJUIMUECKast ), 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM
' PEIETKY U BUJIa XUMUYECKOU CBA3HU
4 Bakneiimue npencraBuTeNn HEOpraHMUECKux BemecTB. Hemeramibl u ux coequHeHus. MeTaibl U UX COeIMHEHUS
Knaccudpukanus u HOMEHKIaTypa HEOPraHMYECKHX COEIMHEHUH: OKCHAOB (coieoOpasyrolue: OCHOBHBIE, KHCIOTHBIE,
41 amQoTepHble) U HecosieoOpa3yolue; OCHOBAaHUHM (IIENIOYM W HEpacTBOPHUMBIE OCHOBAHUSA); KUCIOT (KHCIOPOACOAEpIKaIlNe U
OeCcKUCIOpOAHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)
4 dusnueckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BELIECTB-HEMETAIJIOB: BOAOPOAA, XJOpa, KUCIOpOJa, cepbl, a3oTa, (docdopa,
yIIepoaa, KpEMHUS
43 duznyeckue 1 XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB-METAJIIOB: JIUTHS, HATPUs, KaJlusl, MarHUs U KaJlblMs, ATFOMUHUS, JKene3a.

DIIEKTPOXUMUYECKUN PsiJ] HAPSDKEHUM METAIIIIOB
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duszndyeckre u XUMHYSCKHAE CBOMCTBA BOJOPOIHBIX COCI[I/IHGHI/Iﬁ HEMECTAJJIOB: XJIOPOBOAOPOJA, CEPOBOAOPOAA, aMMHUAKaA

dusnuecKkue U XUMHYECKUE CBoMcTBa okcuaoB HemetamwioB: cepel (IV, VI), asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V),

4.5
kpeMuusI(1V). IToydeHre oKCHI0B HEMETAILIIOB
4.6 Xumuueckue cBoricTBa okcua0B: MetawioB |A-IIIA rpynm, nuaka, meau(Il) u sxeneza(ll, 11). TTonyueHne OKCHIOB METALIOB
47 XUMHYECKHUE CBOMCTBA OCHOBAHMN M aM(OTEPHBIX THJIPOKCHUIOB (HA MpUMEpPEe TUAPOKCHIOB AJTIOMUHHMS, >KEJe3a, ITUHKA).
' [Torydenue ocHOBaHUI 1 aM()OTEPHBIX THAPOKCHIOB
48 OO0mue XWMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOJHOHN, CEPOBOJOPOJHOMN, CEPHUCTOM, CEpHOW, a30THOW, (ochopHO,
' KPEMHUEBOM, yrosibHOi. OcoOble XUMUYECKHE CBOWCTBAa KOHIIEHTPUPOBAHHOM CEpHOI U a30THOM kucioT. [Tomyuenue kucior
49 OO0me XuMHUYECKHE CBOMCTBA cpeTHUX coliei. [Tomyduenue coneit
4.1
0 [Tonryuenue, cobupanue, pacro3HaBaHue BOJIOPOAa, KUCIOPOa, aMMHUaKa, YIJIeKHCIIOro ra3a B Jaboparopun
4.1 . .
1 [TorydyeHnue aMmmuaka, CEpHOU M a30THOM KHCIIOT B MPOMBIIIUIEHHOCTH. O011IHe CTIOCOOBI MOTyYeHHUS METAJUIOB
4.1 .
5 ['eneTnueckas CBsI3b MEXK/y KJIACCAMH HEOPTAHUUECKUX COSTMHEHUN
5 XHUMHUYECKUE PEAKIINH




Knaccugukanus XMMUYECKHX peakUii MO pa3IMyHbIM MPHU3HAKAM: MO YUCIY M COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO

5.1
TETIIOBOMY 3 (EeKTy, IO U3MEHEHHUIO CTETICHEH OKUCICHUS XUMHUECKUX IIEMEHTOB
5.2 Tennooil 3¢ ekt XUMUUECKOH peakuy, TepPMOXUMHUYECKHE YPaBHEHUS. DK30- U SHA0TEPMHUECKUE peakuu. TepMoxuMudyeckue
' ypaBHEHHUS
53 OKHCIATENIBHOBOCCTAHOBUTENbHBIE  peakuuu. Okucnaurenu M BoccTaHoBUTENH. IIpomeccel OKUCIEHUS W BOCCTaHOBIICHUS.
' ONEeKTPOHHBIN OaaHC OKUCIUTEIbHOBOCCTAHOBUTENIBHOM peakiuu
5.4 Teopus aneKkTpoauTHUEcKOol aucconanuy. Katnonsl, aHMOHBL. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. CHIIbHBIE U c1a0ble 3JIEKTPOIMTHI.
' CrerneHp AUCCOIMAIINH
5.5 Peakiun nonHoro oOMeHa. Y ci0BuUs IPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa, MOJIHbIE M COKpAIEHHbIC HOHHBIE YPAaBHEHHSI PEaKIUii
6 XuMHS ¥ OKpy’Karolas cpesia
6.1 BemtectBa 1 MaTepuanbsl B MOBCEIHEBHOH JKM3HM YelloBeKa. be3omacHoe HMCMOib30BaHME BEIIECTB M XMMHUYECKHX PEaKIHil B
' naboparopuu u ObITy. [lepBast moMoIIb IPU XMMHUYECKUX 0XKOTaX U OTPABICHUSIX
XUMHYECKOE 3arps3HEHHE OKpY’Karolled cpelbl (KUCIOTHBIE NOXKIM, 3arpsA3HEHHE IOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
6.2 npenorspauienus IIpenensnas nonyctumasi koHueHTpauus emiectB (IIJK). Ponp xumum B pemieHMH 3KOJIOTMYECKHUX MpoOJeM.
VYcunenue napHuKoBoro 3¢ dexra, pa3pyiieHue 030HOBOTO CJIOs
[Tpumenenue cepsl, a3ota, ocdopa, yriepoaa, KpeMHUS U UX COEAMHEHHH B OBITY, MEIHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
6.3 xo3siicTBe. [I[puMeHeHne MeTauioB U CIUIaBOB (CTallb, YYTYH, JIOPAIFOMUHUN, OpOH3a) B OBITY U MIPOMBIIIIEHHOCTH UX COEINHEHUH.

ITonsrue o KOppO31u METaJIJIOB, OCHOBHBLIC CIIOCOOBI 3alUTHI KX OT KOPPO3UU




[IpupoaHble HCTOYHHUKH YTIIEBOJAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI HX TiepepaboTku (OEH3HUH), UX POJb B OBITY U

6.4
MIPOMBIIICHHOCTH
[lepBoHaUYaNIbHBIC TTOHATHSI 00 OPraHMYECKHX BEIIECTBAX KaK O COCNMHEHMSIX yriepoja (METaH, STaH, STHIICH, alleTHIICH, 3TaHOJ,

6.5 TJIALEPUH, YKCYCHas KucioTa). [loHsATHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, OCIKax, YIJIeBOAaX — U UX POJIH B KH3HU
YeoBeKa

7 Pacuérsr:

7.1 1o (hopMyJIaM XUMUYECKUX COCTUHEHUN

7.2 Macchl (MaccoOBOI) JTOJIM PAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 M0 XMMHUYECKHM yYPaBHCHHSIM










