MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunucreperBo oopaszoBanusi MoCKOBCKO# 00/1aCTH
Komurer o0pa3oBannss AAMUHHCTPALUA TOPOACKOro okpyra Koposés
MockoBckoii o0J1acTi

MBOY COHLI Ne 3 r. Kopoaés

YTBEPXIEHO
AHTunosa EneHa
AHTMNoBa EneH aégfgcc?;ﬁgom Hupextop MBOY COIII Ne 3
AneKkcaHOpOBHa 15:13:49
+06'00 AnTumosa E.A.

ITpuka3z Ne 189 ot «29» aBrycra 2025 .

PABOYASI TIPOTPAMMA
(ID 8919822)

y4ueOHOro npeamera « Xumus» (yriry0JeHHbIH YPOBEHb)

JUTst o0ydarommxcs 8§ — 9 Kjaccos

Koponés 2025



HOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO y4eOHOMY PEIMETY .

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHue [0  KjaccaM, PEKOMEHIYEeMYIO
[OCJIEI0OBATEAbHOCTh  HU3YYEHHS XHUMHHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YUHTBHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMbBIM
JUYHOCTHBIM, METANpEAMETHBIM U MpPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEJIIbHON  JI€ATEIbHOCTH
00y4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMUM HA YPOBHE OCHOBHOrOo 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOy4YaloIUXCs, Ha MPOAOKEHHE OOy4YeHHMs Ha YpPOBHE CpPETHETO
o01iero oOpa3oBaHusl.

3HaHWe XUMHH CIY>KUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4aroIerocsi, ero MpeACTaBIEHUH O MaTEepPUATbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPaOT (POPMUPYEMBIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTAX pEHICHHS TI00ATBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYeT  peanu3aldyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOydYaronuxcsi, HUX oOmel u
(GYHKIIMOHATBHON TPAMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINUJICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOydaroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON JedATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
MIPEICTABIICHUNA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbIA Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONUMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHnto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peaknuu. O0Ge ATH CHUCTEMBI OPTAaHW30BAHBI MO TPHHITUITY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUMU;

YYCHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBYy TeopeTHuecKuX 3HAHWUU IOJOKEHBI SMIIUPUYECKU IOTYyUYEHHBIC
dakTtel. TeopeTndeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMy Hu 0O0€CIeuYMBalOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3Y4aeMBbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAaMMBI IO  XHMHH  TPOUCXOJUT  C
WCITOJIb30BAaHUEM 3HAHWW W3 paHEE M3YUYCHHBIX Y4YCOHBIX IPEIMETOB:
OKpY)XKarolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHWE (PYHIAMEHTAJLHOTO XapakKTepa
oOpazoBaHus, cnenuuku ydyeOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEAYyIOIIeM ypoBHE oOpa3oBaHusi. B mporpamMMe 1o XHUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKas HAMPaBICHHOCTh OOYUYEHUS XUMUH,
mupdepenumanrs  oOydeHus,  BKIIOYAIOMIas  MOpOQUIbHYIO  MOATOTOBKY



oOydaromuxcs W TOCIEAYIOUIEe CaMOOIpeAeieHHe B BBIOOpE HAampaBICHUS
oOyueHus B IpOUIBHBIX KJIaccax.

Yrny0néHHoe UM3ydYeHHEe XHMMHHU CIOCOOCTBYET — pealu3alluu  3ajad
po(heCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHHE BO3MOXHOCTH
KaXIOMYy OOy4arouiemycsi IpOSIBUTh CBOM HHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4YeOHOTro TMpeaMeTra, HEOOXOAUMBbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JabHEUIIIEH TPYI0BOM JEATEIIBHOCTH.

[TporpaMmMa 1o xumuu (yriayOn€HHBI ypOBEHb) IpeJHa3HAUYE€HA JUIs
UCIIOJIb30BaHUsI B O0OPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLUX MPOTrPAMMBI
muddepennupoBanHoro  (yriayO0iaéHHOro, NpoGUILHOTO) H3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

OOpasoBaTenbHble PYHKIUM XUMHUU, W3Yy4Ya€MOM Ha yINIyOJIEHHOM YpPOBHE,
peanusyrorcs B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTHUYECKON NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada y4eOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B NPUOOIICHUM K HAYYHBIM
METO/JaM TO3HaHUS IPU M3YYEHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(GbOopMHpPOBaHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHHsl C BELIeCTBAaMH B
IIOBCETHEBHOM KU3HH.

[{enu u3yyeHUs: XUMUU OTPaXaroT HAPaBIECHHOCTh 00YUYEeHUs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpPHI.

M3yyeHne XMMUM HApPaBIICHO HA TOCTUKEHUE CIECIYIOUX LIeNEeH:

dbopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OOYyYalomUXCsl K CaMOCTOSITEIbHOM TO3HABATEIIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
(opMUpOBaHKE MOTUBALIUU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUH;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATP U OLEHUBATH SIBICHUSA
OKPYAIOIEr0o MHpA, MCHOJIb3Ysl 3HAHUSA W ONbBIT, NOJYYEHHBIE NMPU H3YUYECHHUH



XUMHH, TPUMEHATh WX MPU pEHIeHHH NpoOJieM B TOBCEIHEBHON >XU3HU U
TPYAOBOU JIESITEIBHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTHU JaJIbHEHUIIIET0 00yUeHUs;

OCO3HAHME LIEHHOCTH XUMUYECKHX 3HAHUM B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpbl, HENPUATHE ICHUCTBUM, NPHUHOCIIIUX BpEX
OKpY’KaIOLIEH CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHrne 00YyYaroIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB IE€ATEIHOCTH.

Ha yriny6nénnoe uzydyeHue yuyeOHOro npeaMera « XumMush» oTBoautcs mo 102
yacoB B 8 1 9 kinaccax (3 yaca B Hezento), Bcero 204 daca 3a 1Ba roga oOy4eHusl.



COAEPKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XHUMHUS B CHCTEeME HayK. Tena u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTtHbie
cocTostHusL BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHMss O Hay4yHOM IO3HAaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHNUE, U3MEPEHHE, SKCIIEPUMEHT, MOAEIMPOBAHNE,
BbluMcieHue. [IpencraBieHns 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[TonsiTue o MeTogax padOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyeckoi Jnabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJBI, TOPHBIE MOPOABI U MUHEpaJIbl. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMeceil. OuncTKa BEUIeCTB.

BemectBa M XuMUYeCKHE peakUUU. ATOMBI M MOJEKYJIBl. XHMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH MMOCTOSIHCTBA COCTaBa BellecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEAUHEHUHM U cocTaBlieHHEe (GopMya OMHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHAas Macca.
OTtHocHTeNbHAs MOJEKYISIpHAs Macca. MaccoBasi A0 XMMUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenue npocTeitiieir popMyIibl BEmecTBa M0 MacCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYpPHBIX €IWHUI] BemlecTBa. Pacuersl mo ¢opmynam
XAMHUYECKUX COeanHeHud. MonspHas Macca cMmecu BemecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMeHTa B coeauHeHuH. Haxoknenue mnpocteitmend (GopmyIibi
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3NYeCKUe U XMMHUUYECKHUE SBICHUS. XMMHUUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus IpoTEKaHUsI XUMUYECKUX PeaKUUid. 3aKOH COXPaHEHHsI MacChl BELIECTB.
ATtoMHO-MonekysipHass teopuss. JKuszHp u gesrensHocth M.B. JlomoHocoBa.



XHUMHUYECKHE ypaBHEHUS. TUIBI XUMUYECKUX PEAKUUI (COETUHEHHUS, PA3JI0KEHUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYJI0OM, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbiM oOopylnoBaHueM. M3ydyenwme u omnucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTasioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHWE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJECHCTBUE COJBI WIH
Melna € COJISHOM KHCIOTOM) siBieHuMd. O3HakOMJIEHHE C 00pa3lamMH BEIECTB
KoiauuectBoM | Mmonb. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJopugoM Oapusi, MNOJIy4deHHE U pasznoxkeHue ruapokcuaa wmeau (1) npu
HarpeBaHuu, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm comu menu (II). Uzydenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BbIIIApUBaHUE, TUCTUILISALUS, XpoMaTorpadus), IpoBEIeHUE OYUCTKU TOBAPEHHON
coqu. HabmoneHne M onMcaHve ONbITOB, WLTIOCTPUPYIONINX 3aKOH COXPaHEHHUS
MAacCBhl.

BaxHeliue npeacTraBuTe M HEOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENbHAas IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBo. HaxokaeHue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIEHUS).
[Tponiecchl okucneHuss B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue Kuciopona.
Crioco0bl Momy4YeHus! KUCI0poa B JIaOOpaTOpUH U MPOMBIIIIEHHOCTH. [loHsATHe 0
karanu3arope. KpyroBopor kucinopoga B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIM CJIOW, €ro 3HA4YeHUE I JKUBBIX
OpraHu3MoB. PazpyiieHre 030HOBOTO CJOS.

TernoBo#t 3h(dEKT XUMHUUECKOW PEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHIOTEpMUUYECKHE peakuuu. Tommmso. Mcnonp3oBanue yris U METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapuukoBoM 3 dexre.

Bonmopon — »asnemeHT uM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupone, (Gu3MUecKkue ¢ XHUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Menonp3oBanne BOJOpOa B KA4ECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurenb. PacTBOpbI.
HachpllieHHble ¥ HEHACBIIIEHHBIE pPAacTBOPbL. PacTBOPHUMOCTh BELIECTB B BOJIE.
@dakTopbl, BIMAIONIME HA PACTBOPUMOCTb TBEPABIX MU Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoicTBa Bojabl. IloHsitTne 00 ocHOBaHmsx. IloHsTHe 00
MHIUKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE IPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJIOB:  coieoOpasyoiiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIaTypa OKCHAOB. TpuBHAIbHBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHnune OKCUIOB.

[IoHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KHUCIOTaX.
Kucnorel. Knaccudukanus kucioT. MexayHapoaHass HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJIEHCTBHE C METAJJIaMH, C OKCHUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmerawuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUs. MexIyHapoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCJIOTAMU U COJISIMH) M CHOCOOBI moiyyeHus. HepacTBoprmbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTy4YeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoOTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHAs
HOMEHKJIaTypa coJjie. TpuBUalbHbIE Ha3BaHUA coJie. @Du3nueckue u
XapaKkTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomydenue
COJIEH.

['eneTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHU.

DKCIEPUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJIyueHue, coOnpaHue, pacro3HaBaHUE U U3yUYE€HHE CBOMCTB KUCIOPOa;

HAOMOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHIA
BO3HUKHOBEHUS U MPEKPAILCHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3iaMu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MOJIy4YeHHUe, COOMpaHHWE, paCliO3HABAaHME W M3Y4YEHHUE CBOWCTB BOJIOPOJ]IA
(ropenue);

B3auMo/ielicTBIE Bogopoaa ¢ okcuaoMm meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBHUE BOJbI C METAJNIAMH (HATPUEM U KaJIbIIEM );

ONPEAECIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIbIO HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydyeHue B3aumojeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJy4YEHUE HEPACTBOPUMBIX OCHOBAaHHWM, BBITECHEHHUE OJHOTO MeETalia
JPYyTUM W3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUA [IMHKA C pACTBOPAMHU KUCIIOT U IIEJIOYEH;

pELlIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Iepuonnuyecknit 3akoH u Ilepuoamueckast cucreMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMuueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
rpymnmnax (ceMeucTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TaJoreHaX, MHEPTHBIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpbIE
o0pa3ytoT aM(pOoTepHbIE OKCHUJIBI ¥ TUPOKCHIBI.

ITepunonnueckui 3aKOH. OTkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuuyeckux osnemeHtoB [, WM. MeHneneesa.
Kopotkonepuognas u jgiauHHOnepuoaHas Qopmbl Tadbmuibl «Ileproauueckas
cucrtema xumuueckux 3nemeHToB . . MenneneeBa». [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PannoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsE OpOUTaIb. DHEPreTUYECKUEe YPOBHU U IMOAYPOBHU
atoma: s-, p-, d-opbutamu. DIEKTPOHHBIE KOHPUTYpPALUH U HIEKTPOHHO-
rpadudeckue (Hopmysbl aTOMOB. DU3WUECKHI CMBICI TOPSAKOBOTO HOMEpPA,
HOMEpA Tepro/ia U rpymbl deMeHTa. CTpOSHHUE AIEKTPOHHBIX 000JI0YeK aTOMOB
nepBbiX 20 xumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHMYECKMM ypPOBHAM, HOAYPOBHSAM U
opouransm. Gusznueckuii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoiaMm.
W3MeHeHNE KHUCIIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkenuto B [lepunoanueckoit cucreme /1. I. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUIA Pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHUMHYECKass CBS3b.
Buapl XMMHYECKOW CBSI3M: KOBAJICHTHAs IIOJSIpHAs CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBsA3b. MexaHHU3Mbl OOpa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHBIE (opMyibl BemiecTB. KaTHoHBI u
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THNBl KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEH OKUCIEHUS AaTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAaHOBJIEHUA. OKHUCIUTENM MW BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(DUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TNPHU TOMOIIA PHUCYHKOB, MOJEINEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  HPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUHN (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSTUHEHU ).

MexnpeaMeTHbie CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: BJIeHUE (TIPOIlecC), HayUHbI (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MEPUOIUUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOCIIMPOBAHUE, U3MEPEHUE, MOJIETT.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, NIPOTOH, HEUTPOH, HOH, MOJEKYJAa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTUTUBO, BOAHBIC PECYPCHI.

TexHonorust: TexHOchepa, TPOU3BOJCTBO, XUMUIECKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KJTACC

BemecTBo U XMMHYECKasl peaKUMs

[ToBTOpeHue u yriayOieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4eCTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepronnyeckass cucreMa XHMHUYECKHUX DJIEMEHTOB B CBETE MNPEACTABICHUN O
ctpoeHun aroma. CTEneHb OKUCIEHUS M BaJCHTHOCTh. llpemcraBinenune o
MIEPUOIUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUJAPOKCUIOB) OT CTPOEHHUSI aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJisipHble B3auMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CHIbI BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEHIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMHUYECKHX  PEAKIHUM.
Knaccuduxanyss XUMUYECKUX pPEaKkIuid MO pa3IUuyHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIIECTB, MO TemioBoMy A3ddekry, 1o
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa, M0 arperaTHOMY COCTOSIHUIO Pearupyrolux BeIIeCTB).

DONeMeHThl XMMHYECKONW TEPMOJAMHAMUKH. OHEPreThKa XUMHUYECKHUX
peakiuid. TernoBoit 3deKkT XuMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpMOXMMHUYECKHME YpaBHEHMs. 3akoH l'ecca W €ro cieAcTBHS.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW pPEaKLMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmenTbl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecus. [IporHo3supoBaHMe  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpaIllCHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUN 00 M3yUEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTAaHOBUTENW. IlepMmaHranar kaums
(xapaxtepuctuka). CocTaBleHHE YPABHEHMH OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DJIEKTPOJINTHYECKAsA JIHUcconManus. XHMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus  SIEKTPOJIMTUYECKOM  AuccolManuu. PacTBopeHne Kak — (U3MKO-
XUMH4YECKUU npouecc. [lonaTre o ruapatax u KpUCTAIIOTHIPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3aMyYHBIM BUJOM XHUMHUYECKON cBsA3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bonoponueiii  nokazarenb. HMHAMKATOPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHBIE U COKPAIllCHHbIE MOHHBIE YpaBHEHU peakuuii. CBoWCcTBa
KHCJIOT, OCHOBaHHWIl M COJi€ll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIEpUMEHTAIBHOE HM3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmmasa), CI0XKHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEAOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKILUN OT BO3IEUCTBHUSA
pa3nTuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

WCCIIEJOBAHUE DSJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUALNAU
KHCJIOT, LIEI0YeH U COJIEH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMUX IPU3HAKKA MNPOTEKAHMS PEaKLMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamka U deHondranenna) ais
OINpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJECHNUE  ONBITOB, HWJUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX pEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IIOMOIIBI0 KaueCTBEHHBIX
PEaKINil HA UOHBIL;

pelieHrne HKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuun», «l'mapomus conei», «DIEKTpOIUTAYECKAs
JTACCOLAALTUS.

HemeTausibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTHM CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBUE €  MeETalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMHu).
XnopoBomopoa. CoJiiHass  KUCIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YCHHE,
npuMeHeHue. JlelicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuapl W HUX  HaxoxiaeHue B nopupone. llonstne o
KHCJIOPOJCOIEPAKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOITHbIE MOJIU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM M cepHOM kucioTamu). CepoBOAOpOJ, CTpoeHHe, (U3HUECKHUEe WU
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTash KHUCIOTa U €€ COJIM.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTyYeHuUs
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpuMeHeHue cepHoil KHCIOTHI U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhurt-, cyiabhua- u cyibdar-annonsl. HaxoxxneHue cepel U ee
COCIMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIMIEH Cpenbl
COEIMHEHUSAMH Ccepbl (KHUCIOTHBIE JIOXKIM, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdecKkne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METalUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIICHUE,
OCHOBHBIE CBOMCTBa BOJIHOI'O pAacTBOpa), IPUMEHEHUWE U IMOJIy4YEHUE B
7a0opaTopuM U MPOMBINIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBennas peakumst Ha moHB amMmoHusA. Oxcuawel azora (I, II, III, 1V, V).
A3zotucTtas Kuciaota. A30THasl KUCIOTA, €€ ModyYeHue, (PU3nIecKue 1 XUMUYECKUe
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
NpUMEHEHHE. XUMUYECKUE pEaKIUH, JIKAIINE B OCHOBE IMOJIYYEHUS A30THOMU
KHUCJIOTHI B IPOMBINIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBeHHBIE peaklMi Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKPYKalollel Cpeabl
COCIMHEHUAMM a30Ta (KUCIOTHBIE [OXKAM, 3arpsi3HEHHE BO3]lyXa, IOYBBI H
BOJIOEMOB).

®ochop, amnmorponubie wmonudukanuu ochopa (Oenmblii M KpacHBIM
dbocdhop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHCJIOPOJIOM, raJOr€HaMHt, KOHLIEHTPUPOBAHHBIMHU a30THOW M CEPHOM KUCJIOTaMU).
Oxcunpl ochopa (III, V), dochopHas kucnora, puznueckrne M XUMHUECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenugax docdopa (111, V).

[lonsitTue o0  MHHEpanbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA00peHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolehd cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHMUSI.

VYraepon, amnorpornHbie Moaudukamnuu (rpadut, anMas, ysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
(B3auMOJEHCTBUE C METaNIaMU, HEMETaNIaMHi, KOHLIEHTPUPOBAHHBIMUA a30THOM U
cepHoit kucnoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GuU3NUECKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpraHu3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOrHYecKue mpoodiieMbl atMochepsl,
cBs3aHHble ¢ okcuaoM yriepona (IV). VronpHas kuciota u ee cold, HUX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydYeHHWE W mpuMeHeHune. KapOoHartsl,
rUApoKapOOHAaThl, WX cBoicTBa. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yIiepoja: yriieBoJopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAHOJI, [JIMIEPUH,
yKcycHas kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U IMPOMBIIICHHOCTH.
[ToHsiTHe O OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
yIJIEBOJaX — M HX pOJIM B JKW3HM 4YeloBeKa. EJMHCTBO OpraHM4eckux u
HEOPraHWYECKUX COCINHEHU.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOJOM, rajloreHamMu), MOJyYeHUuEe U MpPUMEHEHUE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHE CBOICTBA, MOJIYYEHUE U NPUMEHEHHUE B
OBITY M NPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. OcobenHoctu crpoenus atoma. OO61ue nmpeacTaBieHust 0 GU3NIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy MPUPOIHBIX XJIOPUIOB (TaJIOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAXKAIOLUMX (U3HMUECKHE UM XUMUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YECHUE CBOMCTB COJISTHOM KUCJIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUJI- U UOIUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOO/IeHHe  Tporecca  OOyIVIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

W3Y4YCHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakiuid Ha CynbPua-, cyabGuT- U Cyabdat-
MOHBI U HAOII0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OPEHHUI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMHUaKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUuE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3yUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

W3YUYCHHE B3aUMOJCHCTBUS KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO,
CBOMCTB (POCHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbymiepeHa, ¢ IpoIeccoM aJacopOIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM NPOTHUBOTasa;

noJly4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX pEAaKUUH Ha KapOOHAT- M CHUJIMKAT-WUOHBI U
W3YUYCHHE PU3HAKOB UX NPOTEKAHNUS,

M3Yy4YEHHUE B3aMMHBIX MPEBpAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
IPOAYKUIHEH CUIIMKATHON POMBIIUIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BaxHelIne HeMEeTauIbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMuueckux aemeHToB /. 1. MenneneeBa u ctpoenus aromoB. Metaiuiel A- u b-
rpynn. CTpoeHue MPOCTBIX BEMIECTB — METALIOB. MeTajmyeckas CBSI3b H
MeTaJlJIM4ecKasi KpUCTAJUIMUecKas peuieTka (MpUMUTUBHAs KyOudeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0mue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe CriocoObl MOTyYeHUS
METaJUIOB, METAJLTYPrusl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiydueHus: MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIIIEHHOCTH.

Memannvt A-cpynn

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
anemeHToB /I. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre 1 XMMHUYECKUE CBOWMCTBA (HA MpUMepe HATpUsl U Kajusl), MOJTyUYeHHE.
Oxcuibl ¥ TUAPOKCUABI HATpUS U Kanus. [IpuMeHeHune meaouHbIX METaIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOKJICHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeWlnne cOequHEHUs KalblUsd U Maraus (OKCUZ, THAPOKCHUJ,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOJBI W CIOCOOBI €€ YCTpaHEHUs.
KpyroBopor kanbius B IpUPOAE.



AmroMuHMIL: ToJlokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHHue aToma, HaxOKJIE€HHME B mnpupone. Pusznueckue u
XUMHYECKHUE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
antoMuHus. [I[puMeHeHue aTtOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (mMOOOYHBIX —MOATPYIIN):
nonoxkenne B llepuomnueckon cucreme Xxumuuyeckux adnemeHtoB [J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-371eMEHTOB, CTENEHM OKHCIEHUS aTOMOB B COEIMHEHUSAX. 3aBUCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHHM Xpoma).
IlepBOoHaYabHBIE ITPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAX, THIPOKCUAAX U
COJIsIX, X mpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiMy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMHUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, creneHM OkucieHus. Haxoxzaenue B npupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA JKeJle3a, NpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conu xkenesa (I) u xenesa (III), mx cocras,
CBOMCTBa M ToiyueHue. KauecTBEHHbIE peaKlMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipon3BoACTBO UyryHa U CTallu.
DKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTY PTUYECKUMU MPOU3BOICTBAMH.

OKCHEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aUMOJCUCTBUS METAJLUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (II) m
uoauaa Kanus, KOppo3uHl METAIIOB;

U3yyeHue OCOOCHHOCTEN B3aMMOJIEHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (IV) u kucnoramu;

U3y4€HHE CBOICTB KapOOHATOB U TMAPOKapOOHATOB KaJbIUs, )KECTKON BOJIBI;

W3YYCHHE IPOLIECCOB IIOIYYECHHMS THUAPOKCUIOB JK€le3a, UX XUMHUYECKHUX
CBOMCTB,;



M3YyUYCHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaJUs H
KaJIbIIUS;

uccienoBanne aM(pOTEpHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (II1) u rugpokcuaa HUHKA;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeWlne MeTamibl U uX
COECTUHEHUSD.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeOBeKa. BakHeuiune
BEILIECTBA U MaTepuajbl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMoInis npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepuasl U TEXHOJIOTUU. [[pUHINIIBI «3E€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAUYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIMHEHUH sl PyHKIIMOHHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe o 3710poBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arpsi3HEHNE OKpYKAIoeh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOA, a30Ta, CEPBI, TKENBIX MeTauoB. [oHsaTHE
o ITJIK. Ponp XxumMuu B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOIEIMPOBAHUE MpOLECcca
o0pa30BaHUs KUCIOTHOTO JOX/IS, H3y4YEHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIHI.

IloBTOpeHue u 0000LIeHHME 3HAHMH OCHOBHBIX pa3lejioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH U llepuoanueckast cucremMma XMUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XMMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U rpymIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buipl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanmsa XUMHUECKHMX pPEAKIUH 10 Ppa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBanrie BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3MYHBIX YCJIOBUSAX HA OCHOBE IIPEJICTABICHUN XWMHYECKOM KHHETHKU H
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponus cosen. Peakium oxucneHus-
BOCCTaHOBJICHUS. DNEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€H B CBETE€ MPEIACTaBICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIMM W OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Mesicnpeomemmunle cea3u

Peanmzamus MeXnpeaIMeTHBIX CBsI3€d MpH WM3YYeHHMH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HAyKaX.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHATHS: sBIICHUE (TIPOIIeCC), HAYYHBIA (akKT,
THIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCUPUKAIUs, TEePUOJAUIHOCTS,
HaOJII0ICHUE, DKCIIEPUMEHT, MOJICIHPOBAHUE, U3MEPEHUE, MOJECINb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroMma, NpPOTOH, HEUTPOH, HWOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAMOAKTUBHOCTH, ajlb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHHUKH, TUIICKTPUKHU, COTHCUHBIN
CIIEKTp, pa3yioKeHHe OeJI0To CBETa B CIEKTP.

buonorus: sxocucrema, ouocdepa, hoTocHHTE3, MPOIIECCH 0OMEHA BEIECTB,
MUHEpalIbHBIC YIOOPEHUS, MHKPOIJICMEHTBI, MAaKpPOdJEMEHThI, THTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HCKOIAaeMble, TOTUIMBO, BOJHBIC PECYPCHI, IJIaHETa 3eMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEIIbCKOXO3SiCTBCHHBIC
TEXHOJIOTHH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIMOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAyYHOMY M MCTOPHUYECKOMY HACIEIUI0, MOHMMaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHWN B KOJUIEKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHOW KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBAPUIICH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHMS TOCIIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl Ka)KJAOTO YeJIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAYKU «XUMHUS» B
CUCTEME HAyYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Ppa3BUTHUSL MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJIHON U TEXHOJOTUYECKOMN Cpeoii;

MO3HABaTElIbHAsI MOTHBAlUg W WHTEpPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4eHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS alKOTOJIsI, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILUEHUS K TPYJOBOM JAEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKpYXalollel cpeAbl; OCO3HAaHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pPEeLIeHUs; CHOCOOHOCTh MPUMEHSATh 3HAHMS, MOJIy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PEIICHMS 3a/1ad, CBS3aHHBIX C OKPY’KAIOIIEH Cpeloi;
AKTUBHOE HEINPUATHE JACWCTBUM, IPUHOCAIIMX BPEH OKPYXKAIIIEH CpEIeE;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTHh K YYacTHIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJIOTHYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl 00YYaroMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUTMHAPHBIX (MEXKMIPEIMETHBIX ) TIOHATUN, OTPaKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
9HEprusi, sSBJICHUE, Hay4yHbI (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YEOHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJATUBHBIMH),  B@KHBIMU  JUIi  TIOBBILICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COAEpX)aHUs Yy4eOHOTro mpenmera, (HOpMHpPOBAHHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKOM  JEATEIBbHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHHUS HWCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHHWK: PACKPHIBATh CMBICT XUMHUYECKUX TMOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
MIPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTUMH MOHSATHSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIUil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHHUS; CTPOUTH
JOTUYECKAE PpaCCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3Y4YaeMBIX TMPOIECCaxX M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTABICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUN y4eOHBIX 3ajad; C
Y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYCCKHE PEAKITHN.

ba3oBble wucciaegoBareJbCkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIeCTB M SIBJICHU):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAaueCTBE HHCTPYMEHTA
MMO3HAHUSA M CAMOCTOSITSIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMECHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHUST ¥ BBIBOABI MO Pe3yjbTaTaM IMPOBEIACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HayIHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pasznuuHble METOAbl M (OpPMYJIMpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOU MJis BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduKu, AWarpaMMbl, TaOIHIIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA PaldOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAINCH
pE3yIbTAaTOB BBIMIOJIHEHUSI XUMHUYECKOTO OKCIEpUMEHTa (MCCIeI0BaTeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON pabOoThI, yueOHOTO MPOEKTA); B XOJ€ JUajiora u
(1K) TUCKyCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyJIMPOBATh CBOM MPEJJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM pabOThl, OMPEACNISITh CBOIO POJIb, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIbI, BBIIOJHATh CBOIO YacThb pPaOOThI, KOOPAWHUPOBATH CBOH
JNEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3all, CAaMOKOHTPOJII, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliath yuyeOHble M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITENBHO
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
dbopMynpoBaTh 000OIIEHNUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJIbTATBI: COOTHOCUTh CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3ydbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHSI, COIJIACOBAHBI MEXIY
co00i, YTO TO3BOJIAET PEAIN30BHIBATh YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax pealu3alid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ys CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH pealn3alMy NPOTPaMMBbl YIIIyOJIEHHOIO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajbHee OCBOMTH MaTepHall, OBJAJETh PACIIUPEHHBIM
KPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOUYAIOT: OCBOCHHE OOYUYaIOIIMMUCS HAyYHBIX
3HAHWM, yYMEHUH U CHOCOOOB JEUCTBHUM, cHenupUUYecKuX s NpeIMETHON
o0nactTu «XUMHUS»; OCHOBbI HAYYHOTO MBIIUICHUSA;, BHUIbl JESITEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro HUHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IUYHbIX YYE€OHBIX M peajbHbIX JKU3HEHHBIX YCIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEHIHOTO OOYYEeHHMsS Ha CIEAYIOLIEM YpPOBHE
oOpa3zoBaHUs.

K xoniy oOyuenus 6 &8 kaacce y oOyuaromerocs OyayT chopMupoBaHb
CIICAYIOIIME TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIiIyOJCHHBIM
YpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TIOHSATHUH: aToM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPOIHus, MPOCTOe BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOAHAas U HEOJHOPOJAHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOIO »JJIEMEHTa B COEJIUHEHUH,
MOJISIPHBIN 00BbEM, OTHOCUTEINbHAS TIIOTHOCTh Fa30B, OKCUJI, KUCJIOTa, OCHOBAHUE,
cojib, amMoOTepHbI OKcHua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJIaCCU(pUKALUS PEaKlui: peakiuu COCIUHEHUS, PEAKINH Pa3I0KEeHUs, PEaKluu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAb,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHas KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHILIEHTpAlUs BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b  OCHOBHBIX XUMHUYECKUX IIOHATHH W
IIPUMEHSITH 3TU NOHATHUSA NPU ONMCAHUY BEIIECTB U UX MPEBPALLICHUM;

UCITIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUS (DOPMYJI BEIIECTB
Y YPABHEHUU XUMUUYECKUX PEAKIINN;

OIpENENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAUHEHMUSX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COEMHEHUH 10 (opMysiam, BUAbl XUMUYECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pPacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHs MAcChl BEILECTB, IIOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHa ABOTAaIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAX
MIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VCCIICIOBAHUS BELECTB U U3YYECHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh ITOHUMAHUE IMEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuognueckoit
CUCTEMBbl XMMHYECKUX AJIEMEHTOB: pa3iuyaTh MOHATUS «IJ1aBHas noArpynna (A-
rpynmna)» u «nobounas noarpymnmna (b-rpymnma)y», «Manbie mepuoab U «O0O0JbITNe
IIEPUOABDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MengeneeBa», ¢ UYHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
sapa, oOlIee YUCIIO SJEKTPOHOB U PACHPEIEIICHNE UX MO 3JIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TOJOKEHUS OdyeMeHTa B llepuommdeckoil cucreme cC
pacrpeneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE D3JIEMEHTBI, HEOPraHMYECKHE BEIIEeCTBa,
XUMHUYECKHE PEAKLIHH (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLUHU BEIIECTB, 110
TeroBoMy 3G (heKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMHU, TOATBEPKIas MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIil;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX
COCTaBa U CTPOEHUS, BO3MOXKHOCTU IMPOTEKAaHUS XUMHYECKHX MpPEBpALICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOIO AJIEMEHTAa B COEIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JE€MEHTa Mo (QopMyJie COCTUHEHHs, HaXOIUTh
IpocTeinyto (GopMyTy BEIIeCTBa MO MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PAaCTBOPE, MOJSPHYIO KOHUEHTPALMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIIHH;

IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBsSI3€ — I W3Y4YCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklnii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJEHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJEpKaHUS;

pacKpblBaTh  CYUIHOCTh IPOLIECCOB  OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBJISITh YPaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

yCTaHaBIMBATh CBS3U MEXKIY peabHO HAOII0IaeMbIMU XUMHYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MTPOUCXOSIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBACHATD
NPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOocynbl W 00OpyIOBaHMs, a TakXkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BellecTB (BOAOPOAA U KHUCIOPOZA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPTraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIEH YMEHHUs1 0€30MacHOro OOpalleHus C BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPYKAIOIICH Cpe/Ibl.

K xoniy oOyuenus 6 9 knacce y oOyuaromerocs OyayT chopMupoBaHbI
CIICIYIOIe TPEIMETHBIC pe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

PACKPBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHSATHN: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJa, HWOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTb, CTEIICHb
OKHUCJICHHS, XUMUYECKasi peaKilusi, TerioBor 3PdheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBop;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuueckas, 00ObEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYTIAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [T/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

HCIIOJIb30BaTh XMMHUUYECKYI0O CUMBOJIMKY JJII COCTaBlieHUusI (hOpMyJT BEIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIIUN;

ONpPEAEsATh BAICHTHOCTh U CTEIEHb OKUCICHUS XMMHYECKHX DJIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COENMHEHUU 1o (opmysiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJTMYECKOW) B HEOPTaHMYECKUX COCIUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DIJIEMEHTOB: pa3nyarh MNOHATHS «A-rpynma» u «b-
rpyImnay, «Majble IEPUOAbI» U «OOJbIINE IEPUOABDY;



OOBSICHATH CBS3b TOJOKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeaax MallblX MEPHUOJI0B U TJIABHBIX MOATPYMI C
YYETOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HampaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, [0
TerIoBoMy 3(QeKTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM, MOATBEPXKAAas 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIMMA KUCIIOT, IIeIouen
W COJICH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYLIECTBOBAHUE TI'E€HETHUYECKON CBSI3U MEXKAY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYIIHOCTh MPOLECCOB THPOJM3a COJEd  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHCca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a3oT, pocdop,
cepa, XJop, HATPU, Kajduii, MarHui, KaJbl[i, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEpOBOAOPOA, okcuawl yriaepoma (11, IV),
kpemaust (I1V), azora (I, II, III, IV, V) u dochopa (III, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamioB [A—-I[A-rpynn, amomunusg, meau (II), nunka,
xenesa (11 u I00));



HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJyYE€HHS W CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yYKCycHas
KHUCTIOTHI U MX coiu, ranorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX M3ydYaeMbIX BEIIECTB B MPUPOIHBIX MpPOIEccax,
BJIMSIHUE HA KUBBIE OPTaHU3MBI, IPUMEHEHNUE B PA3IMYHBIX OTPACISIX YKOHOMHUKH,
UCITOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUI;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM IyTeM COJEp>KallUecss B BOJHBIX PacTBOpPax
HWOHBIL: XJIOpUA-, OpOMHUI-, HOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cymbpuT-, Ccynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUs, aTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSICHATH U NMPOTHO3UPOBATH CBOMCTBA BAKHEHIIMX M3yYaeMbIX BELIECTB B
3aBUCUMOCTH OT X COCTaBa M CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUIN B PA3ITUYHBIX
YCIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYECKOM KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJII0  BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOIO 3JIEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpAlLMI0O BELIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiinyto GopMyTy BElecTBa M0 MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C YYETOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BbIXOJA MPOAYKTA, 3HAUYEHMS TEIJIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmoaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
WCIIOJIb30BAHUU XUMHUYECKONM TOCYIbI W OOOpYJOBaHUS, a TakKe IMpaBuUiia
oOpalieHusi ¢ BELIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH BBITOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeEIIECTB (aMMHMaka M VYIJIEKUCIOrO Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJILHBIX 33Jad 10 TeMaM Kypca, TMPeACTaBIsTh PE3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEPAlMU MBICIUTEIBHOU JEATENBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CHUCTEeMAaTHU3allMI0, BBIABICHUE MPUUHMHHO-
CJIEJICTBEHHBIX CBS3€H) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU NO3HaHMs (HaOI0IeHue, H3MEPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  Oe3omacHOro  oOpallleHuss C  BEHIECTBAMH,
UCIIONb3YEMBIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHusi 3J0pOBbS M OKPYXKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CIocoObl YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJYUYEHHBIE MpeNCcTaBiIeHus O cdepax MpodecCHOoHaTbHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKON U COBPEMEHHBIMHU TEXHOJIOTUSAMHU, KaK OCHOBY
Ul IPO()ECCHOHANBHON OpUEHTAMM M IS OCO3HAHHOIO BBIOOpAa XMMHM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMM OOy4eHHsS Ha YPOBHE CpEIHEro
oO11iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHUYECKON U XUMHUKO-3KOJOTMYECKOW HamnpaBlICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (ungposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMust — BakHast 00J1aCTh
1.1 €CTEeCTBO3HAHMS U MPAKTUYECKOU 10 2 https://m.edsoo.ru
NEeSATEIbHOCTH YeJIOBEKa
BemecTBa 1 XumMudeckue
1.2 28 1 https://m.edsoo.ru
peakiuu
Hroro no pazneny 38

Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Boszayx. [lonstue o razax.

2.1 19 1 1 https://m.edsoo.ru
Kucnopon. Oxcunbr
B LI

59 onopon. [lonstue o kucnoTax u g i https://m.edsoo.ru
COMAX
Bogaa. PactBopsl. Ilo e 00

2.3 g TBOPHI T 18 1 1 https://m.edsoo.ru
OCHOBAHHUIX
0]

2.4 CHOBHPIC IIACCH . 16 1 1 https://m.edsoo.ru
HEOPTaHWYECKUX COSIMHEHMIA

Uroro no pazgeny 61

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU
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[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18 https://m.edsoo.ru
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
32 OKHCIIUTEIBLHO- 16 https://m.edsoo.ru
BOCCTAHOBUTEJILHBIC PEAKITUU
Hroro no pazgeny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnsle IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo 1 XUuMH4YecKasi peakius
[ToBTOpenue u yriyOneHue 3HaHu 0
1.1 P Ry 8 https://m.edsoo.ru
BEIIECTBE
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
1.2 P P 14 1 1 https://m.edsoo.ru
XUMHUYECKHUX PEAKITHA
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
1.3 P 14 1 2 https://m.edsoo.ru
XUMUYECKUE peaklui B pacTBOpax
Hroro no pazgeny 36
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.1 P P 8 1 https://m.edsoo.ru
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 10 https://m.edsoo.ru
COCIIMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 12 1 https://m.edsoo.ru
COEIIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 13 1 2 https://m.edsoo.ru
KPEMHHI, UX COeIUHEeHUs. bop
Uroro no pazgeny 43
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO6mue cBoiicTBa METaIIOB 10 https://m.edsoo.ru
32 Bakneiiine MeTalibl ¥ UX COSIUHEHUS 22 2 https://m.edsoo.ru
Uroro no pazgeny 32
Paspnen ‘4. XuMHus M OKpy:KamoLias cpeaa
6 oy o
Wroro no pasaeny 5
Pa3neua 5. O0001menne 3HaHUMH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 ) https://m.edsoo.ru
OCHOBHBIX Pa3/ieNioB KypcoB 8—9 Ki1accoB
Hroro no pazgeny 10
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 11
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJLHOM [TIPOT'PAMMBI

8 KJIACC
Kona x
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTarta
1 ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TTOHITUS»
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJEKyIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIEeCTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIsIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
1.1 MaccoBasl JIOJISI XUMHUYECKOTO JJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHUYECKasl pPeakius, KIACCU(PUKALNUS PEaKIUi: PEaKIMH COCAMHCHUS,
pEeaKIuu Pa3NOKEHUs, PEAKIUU 3aMCIICHUsS, PEaKIMu OOMEHA, 3K30- U
SHIOTEPMHUUYECKUE PpEaKIHH, TEeIUIoBOM d(p(dEeKT peaknuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WJUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
’ MPUMEHSATH 3TH TOHSATHUS TIPU ONMKUCAHUH BEIIECTB M MX MPEBPAICHUH
13 MCIOJIb30BaTh XMMHUECKYIO CHMBOJIMKY JUUISI COCTaBJICHHs ()OPMYIT BEUIECTB
’ Y YPaBHEHUN XMMHUYECKUX pEaKIUi
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMSI MacChl BEIECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS, 3aKOHAa ABOTaApO
1.5 OTPEIETSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
L6 KIacCU(UIIUPOBATh XUMHUYECKHE peakuud (M0 YHCIy ¢ COCTaBy
' YYaCTBYIOIINX B PEAKI[UH BEIIECTB, MO TEIIOBOMY 3 (hHeKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB
18 BBIUMCIISATH MAaCCOBYIO JIONIO XHMHYECKOTO JJIeMeHTa 1o Qopmyme
' COETMHEHMS,
1.9 BBIUHCISITH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE
110 MPUMEHSTh E€CTEeCTBEHHOHAYyYHBbIE METOIbl TIO3HAaHWS — HaONIOJICHNUE,
' W3MEPEHHE, MOJIEITUPOBAHNE, SKCTICPUMEHT (PEaTbHBIA U MBICIICHHBIN )
2 [To Teme: «BaxHelme npecTaBUTENI HEOPTaHUYECKUX BELIECTBY»
21 PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSITHH: OKCHJ, KHUCIIOTAa,
' OCHOBAHHE, COJIb
29 ONpeNeNsaTh MNPUHAMICKHOCTh BELIECTB K  ONPEACNIEHHOMY  Kiaccy
' COEIMHEHHH 10 PopMyJIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHMYECKHUE BEIIECTBA
54 XapaKTEepU30BaTh (OMHUCHIBATh) OOIHME XMMHYECKHE CBONCTBA BEIECTB

Pa3IMYHBIX KJIACCOB, MOATBEP)KIasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX




YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUS XUMHYECKUX IIPEBpAIlCHU B
Pa3INYHBIX YCIOBUIX

CJIeIoBaTh MPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCy10H U 1a00paTOpHBIM
o0opyaoBaHHeM, a Takke INpaBWjiaM OOpalleHUs C BelleCTBaMH B
COOTBETCTBUU C HUHCTPYKLUUSMU 10 BBIIOJHEHHIO J1a00paTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYUYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), MPUTOTOBIECHUIO PACTBOPOB C ONPEAEIEHHON
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh MU IIPOBOJIUTH
XUMHYECKHE HKCIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB WIECTIOYEH U
KHCIIOT C MOMOIIBI0 HHIUKATOPOB (JTakMyc, heHondTanent, METHIOpaHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

ITo teme: «llepuoanyeckuii 3akoH u llepuoanyeckas cucteMa XMMHUUYECKUX
sanementoB J[. WM. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBA3b.
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM)

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  aroma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasit Op6I/ITaJ'IB, paanycC atoMa, XUMHUYCCKaAA
CBA3b, noJrsipHad u HEMoJsIpHAad KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAas CBA3b, MOH, KATHOH, aHHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XHUMHNUYCCKHUEC SJICMCHTEI

3.3

OMHUCBHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy Ilepuonnueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTb TOHATUS  «TJaBHAs
noarpynna (Arpynmna)» u «nobounas noarpymmna (brpymnma)», «Mansie» u
«OoJpLINE» NEPUOIBI
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3.5

3.6

packpbeiBaTh  cmblici  Ilepumonmueckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBATh IIOHUMAaHHE TEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJI0KeHHs B Ileproanueckoi cucreme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «lleproanueckas
cuctemMa XuMuueckux avieMeHToB JI.MI. MenneneeBa» ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB XMMMUYECKHX DJIEMEHTOB (COCTaB U
3aps  sapa, oO0Ilee YHUCIO DJIEKTPOHOBH  paclpesieieHue HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCOAUHECHUAX

3.7

ONpeAensaTh BHJ XUMHYECKON CBSI3M (KOBaJeHTHAasT M  HMOHHAas)B
HEOPraHMYECKUX COSAMHEHUSX

9 KITIACC




Kon
NpoBepsieMoOro
pe3yabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKMX IOHATHI:  pacTBOD,
AIEKTPOJIUTHI, HEATEKTPOIUTHI, JIIEKTPOJIUTUUECKAS] JUCCOLMALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMble U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHYECKAsI CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUITMYECKas PelI€TKa, CIUIaBbl, CKOPOCTh XUMUUYECKOU peakLuu

1.2

1.3

1.4

HIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX XHMHUYCCKHX MOHATHH U
MMPUMCHATDH 3TU IMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTAaBJIATh ~ yPABHEHHS  OJICKTPOJUTHYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHsI PEaKIHii HOHHOTO
oOMmeHa

PaCKpPbIBAThb CYHIHOCTDb OKHUCIHUTCIIbPHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaKLII/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

IIo Temam: «HeMmeramnel M HUX coeauHeHUsI» M «MeTamnel W HX
COCOAUHCHU A

XapaKTepU30BaTh (OMUCHIBATH) OOIME M CHeNUu(PUUIECKue XUMUYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, TMOATBEPXKAas OINUCAHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLIUN

2.2

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOIMINX CYHIECCTBOBAHUEC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

24

2.5

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCy10i 1 1a00paTOpPHBIM
o0opyoBaHHEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIHMSIMH MO  BBIIOJIHEHUIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIEKUCIIOro ras3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATh ONBITHBIM IMYTEM XJIOPUA-, OpPOMHUI, WOIHI,
kapOoHat, docdar, cuiaukar, cyiabhar, THAPOKCUIUOHBI, KATHOHBI
aMMOHUS, WOHBI HW3yYEHHBIX METaJUIOB, NPUCYTCTBYIONIUE B BOJTHBIX
pacTBOpax HEOPTaHMYECKUX BEUICCTB

ITo Teme: «XuUMUS U OKpYIKaOIIAs cpeay

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMHueckux mnonsaTui: IIJIK BemectBa;




KOpPO3Hs METAJNIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEITeIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHUE, 00OOIICHIE, CUCTEMATH3AIINIO, BBISBICHUE TIPUYUHHO-
CJICICTBEHHBIX CBS3€H — I U3YYCHHSI CBOWCTB BEIISCTB M XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbl TIO3HAaHHWS — HaOIIOJIEHHE,
U3MEpPEHHUE, MOIEITUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cCUCTeMe Hayk. Tena u
BelecTBa. Ou3nUecKrue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

Ilonsatue o Merodgax MO3HAHHUSA B XMMHM. UMCTBIE BEILECTBA M CMECH. Crioco051
Pa3aciICHUsA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHTbl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

1.5

1.6

XumMuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHocCHTENIbHAs
MOJICKYJIsIpHad Macca. MaccoBas g0/l XUMHYECKOro 3JIEMCHTA B COCAUHCHUU

KomnuectBo BemecTa. Moisib. MossipHas Macca. B3auMocCBs3b KOJIMYECTBA, MAacChl U
YHuclia CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuérel mo ¢dopMmynaM XUMHYECKHX
COCJIMHEHU

dusnueckue U XUMHUYECKHUE SIBICHUS. XUMHUYECKasi peakiusi U €€ Mpu3HaKu. 3aKOH
COXPaHEHHUs MACChl BEIIEeCTB. XuMuueckue ypapHeHus. Kiaccudukanms XuMu4ecKnx
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW MOCYJIOM, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpaleHus ¢ 1abopaTOpHbIM 000pYI0BAHUEM,
U3y4YeHUEe U omMcaHue (U3NYECKUX CBOMCTB 0Opa3llOB HEOPTaHUYECKUX BEIECTB,
HaOmoneHne (u3nuyeckux (IUIaBJIeHHE BOCKA, TasHHUE JIbJla, PACTHUpaHHE caxapa B
CTyIKe, KWIEHHEe M KOHJCHCAllusl BOJAbI) M XUMHUECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJEHCTBUE Mela C KUCIIOTOM) SIBJICHUH,
HaONo/leHWe W ONHCaHWE NPHU3HAKOB MPOTEKAHUS XHUMHUYECKHUX peaKIHi
(paznmokeHue caxapa, B3aUMOJIEHCTBHE CEPHOM KHUCJIOTHI € XJIOpUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMONEWUCTBHE jKelie3a C
pactBopom comu menu(Il), m3yuenue crmocoOoB pazneneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBapE€HHON CONM, HAOJIOJICHHE M ONMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHE
MoJiesIel MOJIEKYT (IapOCTEP KHEBBIX )

Baxwuelime npeactaBUuTeNd HEOPraHUYECKUX BEIIECTB

2.1

Bosnyx — cmech rasos. CocraB Bo3nyxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnaenue xucnopoja B nmpupojie, pusndeckre 1 XuMU4eCcKre CBOMCTBa (peakiuu
ropenus). Oxcunasl. [Ipumenenne kucimopona. CrocoObl MOMy4YEeHHUs KHCIOPOJa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kuciopoma B mpupoje. O30H —




AJUIOTPOMHAS MOIU(PHUKAIMS KUCIOPOAA

2.2

23

24

TeroBoli 3GGEeKT XMMUUSCKOH pPEaKkUUH, TEPMOXUMHUYECKHE YPaBHEHHS, JK30- U
OHJIOTEPMHUUYCCKHE peakiuu. TOIUIMBO: YroJib W METaH. 3arps3HCHUE BO3/yXa,
yCcUJIeHHE TapHUKOBOTO 3¢ (ekTa, pazpylieHrne 030HOBOTO CI0s

Bonopon — anemeHT W mpocTtoe BemiecTBo. HaxoxkaeHue BOmopoaa B IPHPOJE,
(bu3nYecKre 1 XUMHYECKUE CBOICTBA, IPUMEHEHHUE, CIIOCOOBI MOTy4eHUs. Kucinots! u
cosn

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boja kak pactBopurens. PactBopel. HacelnieHHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BemecTB B Boje. MaccoBas 1ons
BELIECTBA B pacTBOpe. XUMHUUECKHe cBoicTBa BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IpUpPOE M B JKU3HM ueioBeka. KpyroBopoT BoJbl B MNpupoie. 3arpsi3HEHue
IPUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCHI0B:
coneoOpa3ymomue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEepHBIE) W HecoJieoOpa3yromniue.
Homenxitatypa okcunoB. @u3nueckue 1 XUMUYECKHE CBOMCTBA OKCUIIOB. [lomyuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuii. DU3WYECKME W XHMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

Kucnotel. Knaccudukamuss xucnor. Homenkmarypa kucnor. Dusndeckue Hu
XUMHUYECKHE CBOWCTBAa KHUCIOT. Pan axktuBHoctn MetasmoB H.H. bekerosa.
[Tony4yeHnue KuciaoT

Comu. Homenknarypa cosieli. @Pu3ndecKMe M XUMHYECKHE CBOMCTBA COJIEH.
ITonyuyenue conen

2.10

2.11

I'enermueckas CBA3b MCXKY KiIaCcCaMU HECOPTaHUYCCKUX COG}IHHGHI/Iﬁ

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OMpEENICHNEe COJAEpKAHUSI KUCIOPOJa B
BO3JyXe, MOJy4YeHHe, COOMpaHue, paclio3HaBaHWE M M3Y4YEHHE CBOMCTB KUCIOPOJA,
HaOII0/IeHNEe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS U
MpeKpalieHus: ropeHns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCAaHHE
UX CBOWCTB, MOJIy4eHUE, COOMpaHNe, paclio3HaBaHUE W U3yUSHHE CBOWCTB BOJOPOJIA
(ropenue), B3ammojencTBue Boaopoma ¢ okcugom  meau(Il)  (Bo3zmoxkHO
WCIIOI30BaHNUE BUIEOMATEPHAIIOB), HAOII0IeHHE 00pa3IloB BEUIECTB KOIUYECTBOM |
MOJlb, HCCJIEIOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW molei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H WIeJoYe C TIOMOUIbI0 HMHIUKATOPOB, HCCIIEOBaHUE 0Opa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOJCHUE H3MECHEHUS OKPACKH
WH/IMNKATOPOB B PAacTBOpPax KHCJIOT M NIEJIOYEH, U3yUeHHE B3aWMOJICHCTBHS OKCHIA
menu(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C METaUIaMH, pEaKIui
HeHTpanm3anuy, TIOJy9eHUEe HEPAaCTBOPUMBIX OCHOBAHHW, BBITECHEHHE OJHOTO




MeTajula JPYTruM U3 pacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCAMHECHUI

3.1

3.2

3.3
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3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMU4ECKUX 3i1eMeHToB [1.1.
MenneneeBa. CTpoeHre aToMOB. XUMHUUYecKast CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU

IlepBble MOMBITKU KIACCUPUKAMM XUMHYECKHX 3JeMeHTOB. [loHsTHe O rpymmax
CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlIbl, IaJIOTCHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OOpa3yloT am@oTepHbIE OKCHUIBI U
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema Xumudeckux siaeMeHtoB J[.U.
MenpneneeBa. Koporkomepuoanas W jaauHHonepuonaHas ¢opmel Ileproaudeckoit
cucrembl xumuueckux adsemeHtoB .M. Mengeneesa. Ilepuonsl u  rpynmsl.
Du3NUECKUil CMBICI TOPSAIKOBOTO HOMEpA, HOMEPOB MEPUO/Ia U TPYIIIIHI JIEMEHTA

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TMEPBbIX 20 XMMUYECKUX 3JIeMEHTOB [leproaudeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XUMHYECKOI'O JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme /.M. Mennaeneena

3aKOHOMEPHOCTM  W3MEHEHHs  paguyca aTOMOB  XUMHUYECKHMX  DIJIEMEHTOB,
METANIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IpylnaM M MepuojaM. 3HauCHHE
ITepnonnueckoro 3akoHa u Ilepuoauueckor CHCTEMBI XMMHUYECKUX DIIEMEHTOB JUIS
pa3BuTusA HayKu U npakTtuku. .M. Mennenees — y4€HbIN U IpaKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas — (MojsipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pCaKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMUYECKUH JKCIIEPUMEHT: H3yuyeHue 00pa3lioB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aUMOJICHICTBUE TMAPOKCH]IA LIMHKA C PacTBOPaAMHU KHCIIOT U IIEJI0Yei, IpOBEACHUE
OMBITOB, WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI
(ropeHue, peakinu pa3ioKeHUs, COCTUHECHHS )

9 KJTIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucremMa XumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XUMHYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOAO0B, KNS, KA U UX COCIUHEHUH B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIUUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM pEIIETKM U BHIA
xuMmuyeckoi cBsa3u. Kiaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB
(MexIyHapoJHasi ¥ TpUBHAJIbHAs1). XMMHUYECKUE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XUMHUYECKHX peakiHil MO pa3inYHbBIM NpU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEIIECTB, IO TEIJIOBOMY 3P HEKTY, M0 U3MEHEHHIO
CTENEHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE YPaBHEHUS.
[TonsiTve 0 CKOPOCTU XUMUYECKOMN peaKiuu

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [loHsTtue o
TOMOTEHHBIX M TETEPOreHHbIX peakuuAx. IloHsATHE O XMMUYECKOM pPaBHOBECUU.
@DakTOoppl, BIHAKOLIME HA CKOPOCTb XHMHYECKOM peakUUuu U II0JIOXKCHUE
XUMHUYECKOIO0 PaBHOBECHS

1.5

OKHCIINTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OajlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUM  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOJIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BHIIAMH
xuMuueckon cBsizu. Crenenp aucconuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJUTHI.
Peakuuu nonHOro o6mMeHa. Y ciaoBus MpOTEKaHUS peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakiuil. CBOMCTBA KMCIOT, OCHOBAHMI U COJEi
B CBETE MpEACTaBIeHUN 00 >IEKTPOIUTHUECKON auccoruaiuu. KadecTBeHHbIE
peakuuu Ha MoHbL. [IoHsATHE O THApOIN3E Coen

1.7

XHUMHUYECKUHN HKCIIEPUMEHT: 03HAKOMIICHHE C MOJEISAMHM KPUCTAINYECKUX PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAVIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpHJa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTU CKOPOCTH XHMHYECKOMH
pEaKIMU OT BO3ACUCTBUS pa3IMYHbIX (DaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoOIecca AUCCOLHUAIMM KUCIIOT, HIeJouei U cojel (BO3MOXKHO
WCIIOJIb30BAaHUE BUAECOMATEPUAIOB); IIPOBEJEHUE OIBITOB, WIIOCTPUPYIOMINX
MpU3HAKW MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); OMNBITOB, WJUIIOCTPUPYIOIIMX NPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuid (TrOpeHHe, peakiuu pas3lIoKeHUs, COECIUHEHUS);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCIMHECHUA

OO0mast xapakTepucTUKa rajJoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHHMe W (HU3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
raJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTaJlJlaMM, HEMeTajulaMu, Iuenouamu). XiopoBojgopoxa. ConsiHas KHCIOTa,
XMMHYECKHE CBOMCTBA, MTOJIYyYECHHUE, TPUMEHEHUE. [[elicTBrE XJt0opa U XJI0pOBOIOPOIa
Ha OpraHu3M 4esoBeKka. BaxkHelne XJI0puasl U UX HAX0XKACHUE B IPUPOAE

2.2

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble cTeneHH oOkKHucieHHus. CTpoeHne M (U3MYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMmuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHUE, (PU3NUECKUe U XUMUYECKUE
cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIO0B. CepHasl KUCIoTa,
buznyeckne U XMMHYECKHE CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cneuuduyeckre). XUMHUYECKUE PEAKIUH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnosyueHusi cepHoil Kuciaotrel. Ilpumenenume. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cyibdaT-uoH. HaxoxxneHue cephl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MpEeAOTBPALLEHUS

23
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2.5

OOmast xapakrepucTuka 351eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B PUPOAE, PU3NIECKUE
U Xxummuueckue cpoiictsa. KpyroBopor azora B npupoze. AMMHaK, ero pusnieckue u
XMMHUYECKHE CBOMCTBA, MoslydeHue U npuMeHeHue. Coau aMMOHHUS, UX GU3NYECKUe U
XMMHUYECKHE CBOWCTBa, NMpuMeHeHHe. KauecTBeHHas peaklus Ha HMOHbI aMMOHUS.
A30THas KUCIOTa, €€ MojayyeHue, PU3nuecKue U XMMUYECKUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KaueCTBE MHUHEpAIbHBIX yn0OpeHHd. XUMHUYECKoe 3arps3HEeHue
OKpYXaroIlel cpeapl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHue
BO3/yXa, 0YBBI U BOJIOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGU3MUECKHE U XUMHUYECKUE
cBoiictBa. Okcun docdopa(V) u dochopnast kucnora, pus3nUecKue U XUMUUIECKUE
cBoiicTBa, mnonyuyeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
yaoOpeHui

OO6mas xapakTepuctuka 31eMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTEMEHU OKHUCIEHHUs. YIJIepoA, aIOTPONHbIE MOIU(PUKAIMH,
pacrpocTpaHeHHe B INpHpoJe, (U3NYeCKHe M XMMUYECKHe CBOMCTBA. AncopOuus.
Kpyrosopot yraepona B mpupojae. OKCHIBI yriaepoaa, HX GU3NIeCKue U XUMUIECKHE
CBOWCTBa, [eHCTBHE Ha JKUBBIC OpPraHWU3MBI, TMOJNYyYeHHE W TPUMEHEHHE.
DKOJIOTHYECKUE TpoOJIeMbl, CBsi3aHHBIE C okcuaoM yriaepona(IV); rumotesa
100aTBbHOTO TMOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KuciIoTa U eé
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TOJNy4YeHHE W TPUMEHEHHE.
KauectBenHast peakuus Ha KapOOHaT-MOHBL Mcmonb3oBaHHe KapOOHATOB B OBITY,
MeUIUHE, TPOMBIIIIICHHOCTH U CETIbCKOM XO03HCTBE

2.6

[lepBoHavanbHble TOHSTHS 00 OPraHMYECKHMX BEIIECTBAX KAaK O COEIMHEHUSX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITaHOJ, TJIMUIEPUH, YKCYCHAsl KHUCIIOTa).
Ux coctaB u xumuueckoe crpoenue. [loHsaTue o 6MONIOrHYeCKH BaXKHBIX BEILECTBAX:
XKHUpax, OeJKax, yriieBoiax — M X POJIM B )KU3HM YelloBeKa. MaTepHaabHOE €AUHCTBO
OpPraHMYECKUX Y HEOPTraHMYECKUX COCIUHEHUN

2.7

KpemHunii, ero ¢usnueckre W XUMHUYECKHE CBOWMCTBA, MOJYyYECHHUE W TPUMEHEHUE.
CoenuHenus kpeMHus B ipupoje. O6mue npeacrabienust 06 okcuae kpemuusa(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCIHOJb30BAHHUE B GBITy, MCIUILINHE,




MPOMBINIJICHHOCTH. BakKHEWIne CTPOUTENbHBIE MaTepHallbl: KepamHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. IIpoGnembr  G€30mMacHOTO  MCIOJIb30BAHUS
CTPOUTEIIHBIX MATEPHUAJIOB B IOBCEAHEBHON KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yUeHHE 00pa3lioB HEOPTAaHUYECKUX BEIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEaKUWHd Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHHUS; ONBITHI, OTpaKalomue (QHU3HUECKUEe U
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3smamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3uamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAliOB); HaOIOJeHUE Mpolecca OOyriIMBaHUS caxapa MOJ JIEHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOWM  KHCJOTBHI; W3YYECHHE  XMMHUYECKHMX  CBOMCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, IPOBEJACHHE KaueCTBEHHOW peakluu Ha cyybdar-
WOH W HaONIOJCHHWE TpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UISCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THBIX U (OchOpHBIX YIOOpEeHHMIt; MOydeHue,
coOupaHue, pacro3HaBaHHE ¢ HM3y4YE€HHE CBOICTB aMMHakKa; I[POBEJICHUE
KaueCTBEHHBIX pEaKlUi HAa MOH aMMOHHUA U (ocdaT-uOH U U3yUYeHHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMaTEPHAIIOB); U3Yy4YCHHE Mojiesei
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢yuiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  anCcOpOIMU  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM  YIJIEM |
YCTPOWCTBOM TIPOTHBOTA3a; IOJyYE€HUE, COOMpaHHe, pPAclO3HaBaHUE W H3Yy4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHHE MTPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHUE C MPOTyKIHEi
CHWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHE SKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«BaxHeiilue HeMeTaIbl U UX COSAUHEHUSD)

3.1
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Mertannasl 1 ux COCIMHCHUA

OOmast XapakTepuUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJZIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux amnemeHToB .M. MenneneeBa u
cTpoeHust atomoB. CTpoeHHe MeTajuioB. Merayuinyeckasi CBS3b U MeTajIndyecKas
KPUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHUYECKHM psAJT HAIPSIKEHUN METAJIOB

dusnueckue W XUMHUYECKHE CBoicTBa MeTaiioB. OOmme crnocoObl MOydYeHHUs
MeTayuioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBsl (cTaib, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTauibl: ToJOKeHUME B [lepuoamdeckoll CUCTEME XMMHMUYECKHX
aneMeHToB JI.VMI. MeHneneeBa; CTpOE€HHME KX aTOMOB; HaXO)KJIEHUE B IIPHUPOJE.
®uznyeckue U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). Okcuiel U
THJIPOKCUBI HATPUA U Kauus. [[puMeHeHune MenoyHbIX METaJUIOB U UX COeIMHEHUH

3.4

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmoamyeckoi
cucremMe xuMmuueckux dnemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXJAeHue B npuponae. Pu3nuecKue U XMMUYECKUE CBOMCTBA MArHUS U KaJbLUs.
Baxneiimue coenuHenust Kaiublusg (OKCHI, THAPOKCHI, coyn). JKECTKOCTh BOIBI U




CHOCOOBI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpO€HUE aTOMa; HaXxO0XJIeHue B npupoje. Guznueckue U XMMHUIECKUe
CBOICTBa amoMuHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumu4eckux asnemeHtoB JI.U.
MeneneeBa; CTpo€HUE aTOMa; HaXOKJAeHue B npupojae. uznueckne 1 XUMHUUECKUE
cBorcTBa xene3a. Oxcuasl, ruapokcuasl u coiu xenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U IOJIyYEHUE

XUMHUECKUHN 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; U3yUCHHE PE3YyJbTATOB KOPPO3UU METAIUIOB (BO3ZMOXKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHA KaJIbIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUIAECOMATEPHAJIOB); UCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIpoIlecCCa TOPEHHS ’Keje3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHNS KaUYECTBEHHbBIX PEaKIUil
Ha MOHBI (MarHus, Kajaplus, AIIOMUHMS, LKMHKa, kene3a(ll) u xeneza(lll), menu(Il);
HaOJII0/IEHUE U ONMCAHKE MPOLECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUsl, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOMCTB THUIPOKCHAA ATIOMHHHMA M THUIPOKCHAA ILIMHKA; peIIeHUe
SKCHEPUMEHTAJIbHBIX 3aJ1a4 10 TeMe «BaxxHele MeTauibl 1 UX COSAMHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpeaa

Hosble maTepuainsl 1 TeXHOIOruU. BelecTtsa U Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yenoBeKa. XUMHs U 30pOBbe. be3onacHoe MCIOJb30BaHUE BEIECTB U XUMHUYECKHUX
peakuuii B 0bITy. [lepBas moMoIb IPU XUMUYECKUX 05KOTaX U OTPaBIEHUSX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpY’Karolen
cpeast IIJIK. Ponp xumuuM B pemieHUM SKoJorndeckux mpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJOPOJOB (Yrojb, HPUPOAHBIN ra3, He(pThb), NPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3ydyeHHe OoOpa3lioB MaTepualioB (CTEKJIO, CIIJIaBbl
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/ibHOM MPOrPaMMbl OCHOBHOT'0
o0mero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

O TIO03HABAEMOCTH SIBIICHHMH TPUPOJIBI, IOHUMaHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HayKM Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIleld KyJbTypbl U HPaKTUYECKOU
JIeSITEJIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; NOHUMAHUE
MeECTa XUMHUH CPEIU IPYIHMX €CTECTBEHHBIX HAYK

1.2

0 Hay4YHBIX METOJaX IIO3HAHHS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U M3YyUCHUS] XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOJIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON CSITEILHOCTH, CBSI3aHHBIX C XUMHUEH U
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUIKCHUAX
XUMHUYECKOU HAayKH, YTO ITO3BOJIUT O6yanOHII/IMC$[ paccMaTpruBaTh XUMHIO
Kak chepy cBoeil Oyaymied mpopecCuOHAIBHONU NEATETbHOCTH M CHENaTh
OCO3HAHHBIN BBIOOp XMMHH KakK MpOoUIBHOrO MpeaMeTa Mpu Mmepexojie Ha
YPOBEHb CpeiHero o01iero o0pa3oBaHUs

2.1

Bianenne cucteMoil XMMHMYECKUX 3HAHUM M YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHEUIIINE XUMUYECKHE TTOHATHUS: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJHAs
CMeCh, OTHOCHTEJIBHBIC ATOMHAsi W MOJICKYJIIpHAs MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKass PEaKIHs, PeaKI[uu COCIUHCHHUS,
peaKIMy Pa3oKEeHUsI, PEAKIIMN 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
ekt peakuu, dK30- U IHIOTEPMUUYECKUE PEAKIIUH, PacTBOpP, MacCOBas
JIOJIsI XUMUYECKOTO 3JIEMEHTa B COEAMHEHUH, MAacCOBas JA0JSl U MPOLIEHTHAs
KOHIIGHTpallMs BEIECTBA B PAcTBOpE, SAPO aToMa, SJIEKTPOHHBIA CIOU
aToMa, aToOMHas oOpOWTadb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCTICHUs, XUMHYECKasi CBS3b, DJICKTPOOTPHUIATEIHHOCTh, MOJSIPHAS U
HEMOJISIPHAST KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAasl CBS3b,
KpUCTaJIMueckast ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJUInyeckKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT ~ AMCCOLMAINS,  peaKkIuu  HOHHOro  oOMeHa,
OKUCITUTEIbHO-BOCCTAHOBUTEbHbIE peakuuu, OKUCITUTENh u
BOCCTAHOBUTEJb, OKUCIEHUE M BOCCTAHOBJICHHUE, HJIEKTPOJIU3, XUMUUECKOE




paBHOBecHe, 00paTuMbIe U HEOOpaTHMbIE PEaKIMH, CKOPOCTh XMMUYECKOM
peakuuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CrijiaBsl

2.2
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OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHsS  MAaccChl,
nepuoanueckuii 3akoH .M. MeHnaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOPUH XUMHUU: ATOMHO-MOJIEKYJIIpHAs Teopus, TEeOpHst
ANEKTPOJUTUUECKON JUCCOIHAIIIHI

BJ'IaI[eHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

3.1

YMEHHE MPaBUIbHO MCIOJIb30BaTh M3yUEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4MCJI€ MUHEpaJbHblE YyJIOOpEHHS, METaJlyIbl M CIUIaBbl, HPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIVIEBOAOPOJOB (YIJis, MPUPOAHOIO
raza, He)TH) B OBITY, CEIILCKOM XO35HCTBE, HAa MPOU3BOJICTBE U MOHUMaHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJIsl OpraHM3Ma YelOBEKa; yMEHUe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYKAIOLLYIO IPUPOIHYIO CPELY

3.2

YMEHHE UHTErPUPOBATh XUMUUECKHE 3HAHUSI CO 3HAHUSAMU JAPYTUX YUEOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHMKAMHM HH(OpPMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-NIONYJSIpHAs  JIUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, MHX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHUC HCIIOJIB30BATh eé
AJI1 pCHICHU A y‘le6HO—H03HaBaTeHLHHX 3agaq

Brnanenue ocHOBaMM MOHATUHHOIO ammapara U CUMBOJIMYECKOTO S3bIKa
XUMHH JJI1 COCTaBJieHHs (OPMYyJT HEOPTaHUYECKUX BEIIECTB, ypaBHEHUN
XUMHUYECKUX peaklnii; ocHoBaMU xumuueckoil HomeHknaTypsl (IUPAC u
TPUBHAIBHOI)

YMeHne o0bsICHATH CBSI3b MOJI0KEHUS d7eMeHTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XAapAaKTEPUCTHUKAMH CTPOEHUS ATOMOB XUMHUUYECKUX
AIIEMEHTOB (COCTaB W 3apsaa  sapa, oO0Illee YHCIO DIIEKTPOHOB),
pacrpeeIeHueM JJIEKTPOHOB IO HDHEPreTUYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX NEPUOJOB, KAl U KaJbLHs

[IpencraBienue 0 MNEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENEHOCTh), TPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOoB B [leprnonnueckoii cucreme (B
MajblX MEPUOJAX U TJIABHBIX MOJrPYIIAX) U AJIEKTPOHHOTO CTPOEHUs
aTomMa

YMeHue kraccupuiupoBarh:

7.1

XUMHNYCCKHUE 3JICMCHTbBI

7.2

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCaAKIINA




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKUX 2JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOM CBS3U U TUI KPUCTALTUYECKON CTPYKTYPBI B COSTUHEHUIX
8.3 XapaKTep cpeibl B BOJHBIX PACTBOPAX BELIECTB (KUCIIOT, OCHOBAHUIA)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOICTRA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, ajiMa3, KPEMHHH,
9.1 asor, Qocdop, cepa, Xyop, HATPHUH, KATUHA, MarHUW, KaJbIUH, aTIOMUHHM,
JKee30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAacCTBOPOB (BO/A, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCHABI MeTaioB I[-ITA
99 rpynmn, amtomunus, meau (1), nunka, sxenesa (11 u III), oxcuast yrinepona (11
' u 1V), kpemuus (IV), azora u ¢ocdopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢GocdopHasi, yroipHas,
KpEMHUEBAs KUCIOTA U UX COJIM)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa W CTPOCHHMS, NMPHUMCHCHHE BEIIECTB B 3aBHCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBUIX
10 YMeHHe COCTaBIsATh MOJICKYJISIPHBIE M HOHHBIE YPABHEHHS PEaKIuii, B TOM
qucie:
10.1 peaxkiuii HOHHOro 0OMeHa
10.2 OKHCIIMTENBHO-BOCCTAHOBUTEBHBIX PEAKLIMI
10.3 WUTFOCTPUPYIOIIUX XMUMHYECKHE CBOWCTBA H3YYEHHBIX KJIACCOB (TPYIII)
’ HEOPraHHYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYI0 B3aMMOCBSI3b MEX/ly HUMU
11 YMeHue BIYUCIATh (IPOBOJAUTDH PAcUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacchbl BEILIECTB, MAaCCOBYIO
' JIOJTIO XUMHYECKOTO 3JIEMEHTA B COSTMHCHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSAM XMMHUUYECKUX PEaKIUN U HAXOJUTh KOJIUYECTBO BEIECTBA,
' 00BEM M MacCy peareHTOB WIH MPOTYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIJaMU HAy4HOTO T[IO3HaHUs (HaONIOICHHe, H3MEpeHue,
2.1 AKCIIEPUMEHT, MOJEIMPOBAaHUE) MPU HM3YUYEHUHM BEIIECTB U XHUMHUYECKHX
) SBJICHUM; yYMeHHE C(HOpPMYyIHpOBaTH MPOOIEMYy W TPEIJIOXKHUTHh IMyTH €€
perieHus
120 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYI0M U

71abopaTOpHBIM 000pyI0BaHUEM




12.3

13

npaBuiIaMyd 0e30IacHOTO OOpalleHHsl C BEIIEeCTBAMM, HCIIOJIB3YEMBIMH B
MOBCEIHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX CcOepexeHus
3I0pOBbSl M OKpYyXaroUleldl MpUPOJHOM Cpelbl; MOHMMaHWEe Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEILIECTB,
CI0cOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA MW OCYIHICCTBJIICHUS
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3y4eHHEe M ONHCaHHe (PU3MUECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHUE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; OMBITHI, WJUIIOCTPUPYIOLIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLUi

HU3YYUCHHUC cIoco0oB pasaciiCHuA cMmecent

13.3

MMOJIYUYCHHEC KHUCIOpOAa U HU3YUYCHHE €TO CBOI\/JICTB; IMOJIy4CHHEC BOAOpOAA U
HU3YYCHUC CTO CBOﬁCTB; MOJIYUCHUC YIJICKHUCJIOIO ra3a U H3YUYCHUE CTO
CBOﬁCTB; MOJIYUCHUC aMMHaKa U U3y4YCHHUC €TI0 CBOWCTB

13.4

13.5

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MaccoBOM  JoJe
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIMKATOPOB (JaKkMyca, METHIIOpaHXka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YeH

HUCCICIOBAaHUC U OIIMCAHHEC CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHUC B3aMMOJCHUCTBUS KHCIOT C METallliaMHu, OKCHUIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMH OCHOBAHUSAMMU, COJISIMU;
MOJIYUYCHHUEC HEPACTBOPUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUC OJHOI0O MCTallia
ApyrumM U3 pacrtBopa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
TUAPOKCUA0B aITFOMUHUA 1 HUHKA

pCIICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIC KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((QHCKTPOJ'II/ITI/ILIGCKa}I AUCCOIM A,
«Baxwneiinne HeMeTaIbl U UX COCOUHCHUA, «BakHelIe MeTaibl U UX
COCOUHCHU A

XUMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOLIME TNPU3HAKK IPOTEKAHHS
peaknuii HOHHOTO OOMEHA; KaueCTBEHHBIE PEeaKIMU Ha NMPUCYTCTBYIOIINE B
BOJIHBIX PAacTBOPax MOHBI: XJOPHI-, OPOMHI-, HOAUM-, CyIbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIAPOKCHJ-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adloMuHUs, kenesza (2+) u sxeneza (3+), megm (2+),
ITUHKA

YMmeHnue:

14.1

NPEJCTaBIsATh  pe3yJbTaThl  dKCIEpUMEHTa B (Qopme  BBIBOJIOB,
JI0Ka3aTeiabCcTB, TpaQuKkoB W TaONMMIl U BBIABIATH OMIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCaAIbHO Ha6JHO[[a€MBIMI/I XUMHWYCCKUMU
SBIICHUSIMA W TIPOIIECCAMH, MPOMCXOSIIIMMU B MaKpO- M MHKPOMHUPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1
1.1

IIpoBepsieMblii 3JIeMeHT copepPKAHUA
HepBOHa‘-IaJIBHBIe XUMHUYCCKHUEC ITOHATUA

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEBI U MOJICKYJIBL. Xumunueckue 37aeMEHTBEL.. CHMBOIBI XMMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

1.4

XuMuueckas Q)opMyna. BanentHocth aTOMOB XHMHYECKHX »3jieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHasda Macca.

OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCIMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MomsipHbeiii  00bEM  Ta30B.
Bzanmocss3b KOJIMYECTBA, MACChI U YK CJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckrie U XUMHYECKHE SBJICHHUSA. XUMHYCCKas peakuuga nu e€ IMPU3HAKH. 3akon
COXPAaHCHU MAaCChl BECIICCTB. XuMHYecKHe YpPaBHCHUA

Ilepuoauueckuii 3akoH W Ilepuomuueckas cucrteMa XUMHYECKHX 3yeMeHTOB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrteMa XHMHYECKUX dnemeHToB J[.M.
Menneneesa. Ilepuonsr u rpynmnbl. PU3NMYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2
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Crtpoenue artomoB. CocraB aToMHBIX saep. M3orombl. OnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XMMHYECKHUX A1eMeHTOB lleproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XMMHYECKHX 3JEMEHTOB IEPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUIMYECKUX U HEMETAUIMIECKUX CBOWCTB) M UX COCIWHEHHH B COOTBETCTBUH C

IMOJIOKCHHUEM JJIEMEHTOB B HepHOJIPI‘—IeCKOfI CUCTEME U CTPOCHUEM UX ATOMOB

Crpoenue BelecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (MOJjsipHasT W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTtammyeckas
CBA3b

3.2

Tunsl KPUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METAJJTNYecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

Baxueiimne mnpeacTaBUTENM HEOPraHUYECKUX BemlecTB. Hemeramnmber U ux
coenuHeHus. MeTanibl U UX COCAUHCHUS

4.1

Knaccugpukanus M HOMEHKJIATypa HEOPraHMYECKHX COCJAMHEHHMH: OKCHIOB
(comeobOpasyrolue: OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIC) M HECOJIe0Opa3yIoIIe;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALUE




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJUIOB: BOA0OPOAA,

42 XJIOpa, KHCIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHUS
®Pu3nueckue U XMMHYECKUE CBOKMCTBA MPOCTHIX BELIECTB-METAIUIOB: JIMTHUSA, HATpPUs,
43 KaJIisg, MAarHusg W KajdbUus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHUYECKUH psij
HaIPSKEHUN METallIOB
44 @u3znyeckue M XUMHUYECKHE CBONCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHAKA
®dusnyueckue U XMMHUYECKUEe CBOMCTBa OKcHI0B HemeTawioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(IV). IlomyueHue OKCHIOB
HEMETAJUIOB
46 XuMuyeckue cBoiictBa okcuaoB: metamuioB [A-IIIA rpynn, umunka, menu(Ill) u
xenesa(Il, I1T). ITomyuyeHnue okcuI0B METAIIOB
XVWMHUYECKHUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lomydyeHne ocHoBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBa KHCJIOT: XJOPOBOJOPOJIHOHM, CEpOBOIOPOAHOM,
43 CEPHUCTOM, CEpHOW, a30THOH, QochopHOH, KpeMHHEBOW, YroipHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM Kucior. [lomyueHune
KHCJIOT
4.9 OO61mue xuMHYecKre cBoicTBa cpenHux coneil. [lonydenue coneit
410 [Tonyyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOro Ta3a B 1abopaTopuu
411 [lonyueHnne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIeHHOCTH. OO0mue
' CIIOCOOBI MOy YEHHST METAIIIOB
4.12  T'eHeTnueckas CBsI3b MEXy KJIaCCaMU HEOPTAHUYECKUX COETUHEHUN
5 XUMUYECKUE PEAKIIUU
Knaccudukanus XuUMHYECKUX peakUui IO pa3IuyHbIM MpPU3HAKAM: [0 YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTY, 10 U3MEHEHHIO
CTeTNEeHEe OKUCICHMSI XUMHUUECKHUX 3JIEMEHTOB
59 TennoBoil >pPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHIOTEPMUUYECKUE PEAKIIMH. TEpMOXUMHUUECKNE YPABHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENIM U BOCCTAHOBUTEIIU.
53 IIponeccer OKHUCIICHUS u BOCCTaHOBJICHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUN
5.4 Teopust ANIEKTPOIUTHUYECKON aucconuanuu. KaTWOHBI, aHWOHBL. OJEKTPOJIUTHI W
’ HeaNIeKTpoNuThl. CUibHBIE U cllabble 3JeKTPOIUThl. CTeneHb AUCCOIHAN
55 Peakuuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MOJIHBIE
’ Y COKpaIIEHHbIE NOHHBIE YPAaBHEHUS PEAKIINI
6 XuUMHS U OKpYXKarolas cpeaa
6.1 BemectBa u wMarepuansl B IMOBCEAHEBHOM JKU3HU 4YesloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuid B yaboparopuu u ObiTy. IlepBas
IIOMOIL [P XUMUYECKUX 0XKOTaX U OTPaBICHUAX

XVMMHYECKOE 3arpsi3HEHUE OKpY’KawoIllel cpelpl (KUCIOTHBIE IO, 3arpsi3HEHUE
NOYBBI, BO3JIyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus Ilpenenbhas

6.2 nonycrumas  koHueHtpauus BemectB  (IIJK). Pomp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yriepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTamioB |

6.3 CIUIaBOB (CTaib, YyTYyH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIICHHOCTH HX
coequHeHuil. [loHATHE O KOPPO3WM METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

6.4 [IpupogHbIe HCTOYHUKH YTIEBOJOPOIOB (Yroib, IPUPOIHBIN ra3, He()Th), TPOLYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY M IPOMBIIIICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX

6.5 yraepoaa (MeTaH, 3TaH, THIIEH, alleTUICH, 3TaHOJ, TJUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKUpaX, OelKax, yriaeBojJax — M HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUN

7.2 Macchl (MaccoBOM) 10JIM pacCTBOPEHHOTO BEILIIECTBA B PaCTBOPE

7.3 10 XUMAYECKHM ypaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YyeOHUK
METOJUYECKHUE MATEPUAJIBI J1JI51 YYUTEJIA

MeTtoandeckoe rmocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bu6amoreka IJOP
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