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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MIOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl 0 Y4eOHOMY TIPEIMETY.

[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, pachpefelieHue [0  KjaccaM, PEKOMEHAYEMYIO
[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 peanu3ali TpeOOBaHMN K TIaHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U MpPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIbHON  J1€ATEIbHOCTH
00y4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMUM HA YPOBHE OCHOBHOrOo 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYIHTYPHYIO TIOJATOTOBKY, HEOOXOIUMYIO JUIsl BRIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOy4YaloIUXCs, Ha MPOAOKEHHE OOy4YeHHMs Ha YpPOBHE CpPETHETO
o01iero oOpa3oBaHusl.

3HaHWE XHUMHH CIY>KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO3ZPCHHUS
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
pa3sBUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOW, IIPOJOBOJILCTBEHHOU
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 CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
MIPEICTABIICHUNA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpPaXEHUEM OTPE/ICTICHHOTO Tara Pa3BUTHS XUMHUH.

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

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 CUCTEMBI OPTAaHW30BAHBI MO MPHHIIUIY TOCIEAOBATEIHBHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYCHHS O CTPOCHHH aTOMa U XMMHYECKOU 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 JpyroMy u o0O€CHedYrBalOT OOY4YaroIIUMCS BO3MOXXHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3Y4aeMBbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAaMMBI IO  XHMHH  TPOUCXOJUT  C
WCITOJIb30BAaHUEM 3HAHWW W3 paHEE M3YUYCHHBIX Y4YCOHBIX IPEIMETOB:
OKpYy’)Karolmud Mup, Ouosorus, (usvka, MaTeMaThka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHWE (PYHIAMEHTAJLHOTO XapakKTepa
oOpa3zoBaHus, cnenuuku ydeOHOro mpeaMeTa W OO0EeCleUeHHE YCIEIIHOIo
oOy4eHHs Ha CIEAYyIOIIeM ypoBHE oOpa3oBaHusi. B mporpamMMe 1o XHUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKas HAMPaBICHHOCTh OOYUYEHUS XUMUH,
mupdepenumanrs  oOydeHus,  BKIIOYAIOMIas  MOpOQUIbHYIO  MOATOTOBKY



oOydaromuxcss W TOCIEAYIOIIEe CaMOOIpeeliecHue B BBIOOpE HampaBJICHUS
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
CIIOCOOHOCTH TpU H3YYEHHH Y4YeOHOro TMpeAMeTa, HeOoOXOIuMBbIe s
MPOIOJIKEHUS 00pa30BaHUs U JabHEUIIIEH TPYI0BOM JEATEIIBHOCTH.

[TporpaMmMa 1o xumuu (yriayOn€HHBI ypOBEHb) IpeJHa3HAUYE€HA JUIs
UCIIOJIb30BaHUsI B O0OPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLUX MPOTrPAMMBI
muddepennupoBanHoro (yriayO0iaéHHOro, MPO(UIBLHOTO) HU3YYEHHUS 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
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUA, O0JIACTU MPAKTUUYECKOW NeATEIbHOCTU
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 MPUOOIIEHUH K HAYYHBIM
METO/JaM TO3HaHUS IPU M3YYEHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(GbOopMHpPOBaHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUUM B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHHus C BELIeCTBAaMH B
IIOBCETHEBHOM KU3HH.

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

N3yueHnne XMMUM HAPABJICHO HA JOCTUKEHUE CIEAYIONIUX 1IeJICH:

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

dbopMHpOBaHHE  CUCTEMBl  XMMHUYECKMX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OOYyYalomUXCsl K CaMOCTOSITEIbHOM TO3HABATEIIBHOW W
UCCJIEIOBATENIbCKOW  JICSITENIBHOCTH, K  Hay4YHbIM  METOJAaM  MO3HaHUf,
(opMUpOBaHKE MOTUBALIUU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUH;

dbopmupoBanue  oO0mell  (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATP U OLEHUBATH SIBICHUSA
OKPYAIOIEr0o MHpA, MCHOJIb3Ysl 3HAHUSA W ONbBIT, NOJYYEHHBIE NMPU H3YUYECHHUH



XUMUHU, TPUMEHSITh WX MPH PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
JeATEIIbHOCTH, CBSI3aHHBIM C XHUMHEH, MOTHUBAIlMSg K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOQHIS U HAIIPABICHHOCTH JaJIbHEHUIIIEro 00yueHus;

OCO3HAHME IIEHHOCTH XUMUYECKUX 3HAHUN B KU3HH YEJIOBEKA, MOBHIIIICHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpbl, HENPUATHE ICHUCTBUM, NPHUHOCIIIUX BpEX
OKpY’Karollen cpejie u 3I0POBBIO JIIOICH;

puoOpeTeHNEe O0yYarOIIMMHUCS OMBITa CAaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JIEATEILHOCTH.

Ha yrny6nénnoe m3ydeHne ydeOHOTO mpeameTa « XHMHS» PEKOMEHIOBAHO
o 136 gacoB B 8 u 9 knaccax (4 4aca B HEZIE10), TO €CTh 2 Yaca B HEJICNIO 3a CUET
oos3arenpHor yactt OOII OOO u 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyeMoil yyacTHUKaMH 00pa3oBaTeNbHBIX OTHOIIeHHM. Bcero 272 yaca 3a
JIBa rofia oOy4YeHus.

B swumee Ha yriyOn€éHHoe u3ydeHHE YYeOHOro mpeameTa «XHUMHS»
pexomenoBano o 102 gaca B 8 n 9 kiaccax (3 9aca B HEZIEJ0), TO €CTh 2 Yaca B
Henemo 3a cuét oOs3arensHoil yactu OOIT OOO u 1 wac 3a cu€r yactu OOII
000, dopmupyemoil ydacTHHKaMH 00pa30oBaTeNIbHBIX OTHOIIeHuH. Bcecero 204
yaca 3a JiBa rojila 00yueHus.



COAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoseka. [Ipeamer xumun. Pons xuMun B KU3HH 4dennoBeka. KpaTtkue 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
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. IIpencTtaBieHuss O Hay4yHOM IIO3HAaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHNUE, U3MEPEHHE, SKCIIEPUMEHT, MOAEIMPOBAHNE,
BbluMcieHue. [IpencraBieHns 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xumMuu. UCTOYHUKY XUMUYECKOU MH(POPMAITUH.

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

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

BemectBa M XuMUYeCKHE peakUUU. ATOMBI M MOJEKYJIBl. XHMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. lIpocThie M CIIOXKHBIE BeEIEeCTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH MMOCTOSIHCTBA COCTaBa BellecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEOUHEHUHW U cocTaBieHue (GopMysl OHWHAPHBIX
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 Mmacca. B3auMocBsi3p KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYpPHBIX €IWHUI] BemlecTBa. Pacuersl mo ¢opmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BemecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMeHTa B coeauHeHuH. Haxoknenue mnpocteitmend (GopmyIibi
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3NYeCKUe U XMMHUUYECKHUE SBICHUS. XMMHUUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus IpoTEKaHUsI XUMUYECKUX PeaKUUid. 3aKOH COXPaHEHHsI MacChl BELIECTB.
ATtomMHO-MonekyspHass Teopuss. JKuszHb u gesrensHocth M.B. JlomoHocoBa.



XUMUYECKHE ypaBHEHHUS. TUIIBI XUMUUECKUX PEAKIUi (COCTUHEHUS, PA3JIOKEHUS,
3aMerneHus, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

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, B3AUMOJCHCTBHUE COMbI WU
MeJa C COJSHOM Kuciaotoi) siBneHud. O3HakomiieHHE ¢ oOpaslamMu BEIIECTB
KoiauuectBoM | Mmonb. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, TodydeHue U pasznoxeHue ruapokcuaa wmeau (I1) npu
HarpeBaHUM, B3auMOJCHCTBUE kene3a ¢ pactBopoMm coiu menu (l1). M3ydenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKA TOBAPEHHON
coqu. HabmroneHne u onuvcaHue ONBITOB, WIUTFOCTPUPYIOIIUX 3aKOH COXPaHEHHS
MAacCCBl.

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 BeIecTBa M0
W3BECTHOM OTHOCHUTENHHOM IUIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBo. HaxokaeHue kuciopona B
npupoze, Gpuzndeckue 1 XMMUYECKHe CBOMCTBA (PEaKMU TOPEHUSI U OKUCIICHHUS).
[Tponiecchl okucneHuss B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po1a B 1a00paTOpUu M MPOMBITIIIEHHOCTH. [ToHsTHE 0
karanu3arope. KpyroBopor kucinopoga B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YeHWE [JI1 JKHUBBIX
OpraHu3MoB. PazpyiieHre 030HOBOTO CJOS.

TernoBo#t 3h(dEKT XUMHUUECKOW PEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U 3HJO0TepMUUYEcKue peakuuu. TommuBo. Mcnonas30BaHue yrisi U METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsitue o mapHukoBoM 3pdexre.

Bonmopon — »asnemeHT uM mpoctroe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Menonp3oBanne BOJOpOa B KA4ECTBE
TOILJIUBA.



Bonma. dusnueckue cBomctBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HachpllieHHble ¥ HEHACBIIIEHHBIE pPAacTBOPbL. PacTBOPHUMOCTh BELIECTB B BOJIE.
@dakTopbl, BIMAIONIME HA PACTBOPUMOCTb TBEPABIX MU Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpPHAs KOHIIEHTpalus. Poilb pacTBOpOB B MpPUPOAE U B KU3HU
YeJoBeKa.

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

Knaccudukanusa neopranuueckux coenuHeHuil. Oxcunnl. Knaccuduxarms
OKCUJIOB:  coieoOpasyoiiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIaTypa OKCHAOB. TpuBHAIbHBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUOB
(B3aUMOJIEHCTBUE C BOJIOW, C KUCIOTaMHU U OCHOBAHUSIMU, C IPYTUMH OKCHUJIAMU).
[lony4deHnune OKCUIOB.

[IoHATHE O TMAPOKCHUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KHUCIOTaX.
Kucnorel. Knaccudukanus kucioT. MexayHapoaHass HOMEHKIATypa U
TpUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE M XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmerawuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexXIyHapoIHasi HOMEHKJIaTypa OCHOBaHUU. TpUBHAJIbHBIE HA3BaHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCJIOTAMU U COJISIMH) M CHOCOOBI moiyyeHus. HepacTBoprmbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTaMH) U CIIOCOOBI MOJydYeHUsl. AMGPOTEPHOCTb.
[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. TpuBUalibHbIE Ha3BaHUA coJieh. @Dusndeckue 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, pacrio3HaBaHUE U U3YUECHHE CBOMCTB KUCIIOPOAa;

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



O3HAKOMJICHHUE C 00pa3IiaMyi OKCHJIOB U OIMCAHKUE UX CBOMCTB;

MOJIyuYeHHe, COOMpaHWe, paclo3HaBaHWE U HU3YUYEHHE CBOWCTB BOAOpPOJA
(ropenue);

B3aMMOJICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OINPEIEICHHONW MOJIIPHOM KOHUEHTpalUUeu
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 KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

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

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

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

Iepuoanyecknit 3akoH u Ilepumoamuyeckasi cucremMa 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 IIEJI0YHO3EMEIbHBIX
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 jiuHHonepuoaHass ¢opmbl Tadbmuibl «Ilepronuueckas
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-opOutamu. ONEKTPOHHBIE KOH(MUTYPALMU U DJIEKTPOHHO-
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 JHEPreTHYECKMM ypPOBHSAM, HOAYPOBHSAM U
opouransm. Gusznueckuii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoiaMm.
W3MeHEeHnE 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 JUUIA Pa3BUTUs Haykd W npaktuku. [[. M. MeHneneeB — y4yeHbId 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. KaTuoHbl n
AHUOHBI.

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

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

OKCNEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TNPHU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOpMyIT;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUI (TOPEHHE, PEAKLIMH PA3JIOKEHUS, COSUHEHU).

MexnpeaMeTHbie CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHSATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

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

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



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTAJUIMICCKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, oTocHUHTE3, MPOLIECCH 0OMEHA BEIIECTB.

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

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

9 KIIACC

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.
[lepronnueckass cucremMa 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 TUAPOKCUIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3z000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

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

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUSI ~ XUMUYECKUX  PEaKIHil.
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 KaTalln3aTopa, M0 arperaTHOMY COCTOSTHUIO PearupyrolnX BEIIeCTB).

DONeMeHThl XMMHYECKONW TEPMOJAMHAMUKH. OHEPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3(deKT XUMUUECKOW peakIuu. DK30- U IHIOTECPMHUYCCKHE
peakuuy, TEpMOXMMHUYECKHME YpaBHEHMs. 3akoH l'ecca W €ro cieAcTBHS.
Brruncnenust no TEpMOXMMHYECKUM YPAaBHEHUSIM.



[lIoHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX MAacc.
@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. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecus. [IporHo3supoBaHMe  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpaIllCHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUN 00 M3yUEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxuciurenpHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTAaHOBUTENW. IlepMmaHranar kaums
(xapaxTtepuctuka). CocTaBieHUE YpPaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DJIEKTPOJINTHYECKAsA JIHUcconManus. XHMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus SIEKTPOJIMTUYECKOM  AuccolManuvu. PacTBopeHne Kak  (U3MKO-
XUMHAUYECKUU npouecc. [loHaTre 0 ruparax U KpUCTALIOTUAPATAX. DJIEKTPOIUTHI
U HEIEKTpOiuThl. KaTHOHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3aMyYHBIM BUJOM XHUMHUYECKON cBsA3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokaszarenb. MHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLHAAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHBIE U COKPAIllCHHbIE MOHHBIE YpaBHEHU peakuuii. CBoWCcTBa
KHCJIOT, OCHOBaHHWIl M COJIEl B CBETE MPEICTABICHUN OO0 3IEKTPOIUTHYECKOU
auccounanvu. KauecTtBeHHbIE peakMi Ha NOHBI.

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

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

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

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

WCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUALNU
KHCJIOT, LIEI0YeH U COJIEH;

IIPOBEJCHNE ONBITOB, WIUIIOCTPUPYIOIIMX IPU3HAKUA IIPOTEKAHUS PEAKLINAN
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



pUMEHEHUE UHANKATOPOB (JTaKMyca, METHJIOpamka U (peHondTanenHa) mis
OINpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWJUIIOCTPUPYIONIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX pEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacrno3HaBaHWE€ HEOPraHWYECKUX BEHIECTB C IMOMOIIbI0 KayeCTBEHHBIX
PEaKINil HA UOHBIL;

pelIeHrne HKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuuy, «luaponus conei», «DIeKTponuTHIecKas
JTUCCOLIHAITIS.

HemeTausibl 1 MX COeIMHEHU S

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TIPOCTBIX BEIIECTB, auioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIEe CTENEeHU OKuclieHus. CTpoeHue U (PU3HYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMopCiicTBHE C  MeTaJUlaMH, HEMeTaJlaMH, BOJOM,  ICIOYaMH).
XnopoBomopoa. CoJiiHass  KUCIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YCHHE,
MpUMEHEHue. JleilicTBHE XJjopa M XJOPOBOJOPOAAa HAa OpraHU3M YEJIOBEKa.
Baxueimme xnopuapl W HUX  HaxoxiaeHue B nopupone. llonstne o
KHCJIOPOJCOIEPAKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cephl. AJIOTPOIHBICE MOJU(PUKAIIMU KUCIOPOAa U cepbl. XUMUYECKHE CBOWCTBA
ceprl (B3aMMOJICHCTBHE C HEMeTaylaMd, MeTajylaMU, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu). CepoBOJOpOA, CTpoeHHe, GU3HMYECKUE W
XUMHUUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
Cephbl KaK MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHUE PEaKINH, JISKAIIUE B OCHOBE MPOMBIIIIEHHOTO CIIOCc00a MOoTyYeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpuMeHeHue cepHoil KHCIOTHI U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhut-, cyiabdua- U cyibdar-annonsl. HaxoxneHue cepol U ee
COENMHEHNH B Ipupoae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpenabl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE JOXIM, 3arpsA3HEHHUE BO3/yXa), CIOCOOBI €ro
npeAoTBPAIlCHUSI.



Obmas xapaktepuctuka 31meMeHTOoB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHHEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METalUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIICHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), IPUMEHEHHWE W TMOJIy4YeHUE B
7a00opaTopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Oxcuuabl azorta (I, I, I, 1V, V).
A3zotucTtas Kuciaota. A30THasl KUCIOTA, €€ ModyYeHue, (PU3nIecKue 1 XUMUYECKUe
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npUMeHEeHHue. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE MOJIYYEHHS a30THOMN
KHUCIIOTHI B IPOMBITIIEHHOCTH. HuTpatsl 1 HUTpUTHI. KadecTBEHHbIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpPYXKaIomeH Ccpeapl
COCIMHCHUSMHM a30Ta (KWUCJIOTHBIC MOXAHW, 3arpsS3HCHHE BO3yXa, IOYBBI M
BOJIOEMOB).

®ochop, ammorponubie Momudukanmu ochopa (Oenmbiii M KpacHBIM
dbocdop), puznueckue U XUMHUUYECKHE CBOMCTBa (B3aMMOJICHCTBHE C METallJIaMU,
KHCIIOPOJIOM, TaJIOTeHaMH1, KOHIICHTPUPOBAHHBIMHA a30THOM M CEPHON KUCIIOTAMH).
Oxkcuasl dochopa (I, V), dochopnas kucinora, Gusudeckue U XUMUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

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

Oo6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukamnuu (rpadut, anMas, ysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
(B3aMMOJIEHCTBYE C METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kucinoramu). [lorstue 06 ampcopbuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GuU3NUECKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpraHU3MBbl, MMOTYYEeHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOIeMbl aTMochepsl,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydYeHHWE W mpuMeHeHune. KapOoHatsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[TepBoHayabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK O COCTMHEHUSIX
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.
[TonsiTe 0 OMOJOTUYECKH Ba)KHBIX OPraHMYECKUX BEIIECTBaX — >KHUpax, Oelkax,
yIJIEBOJAaX — M WX pOJIM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCINHEHU.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJUIaMH, KUCJIOPOJIOM, YIJIepOAOM, rajioreHamMu), MOJydYeHUe U MPUMEHEHUE.
Ponb kpemuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas Kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHE CBOICTBA, MOJIYYEHUE U NPUMEHEHHUE B
OBITY M NPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHoab30BaHUS
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-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHUE MPU3HAKOB UX MPOTEKAHNUS,

O3HAKOMJIEHUE C 00pa3liaMu Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOO/IeHHe  Tporecca  OOyIVIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI;

W3Y4YCHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakiuii Ha CynbQua-, 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 aMMHaKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3yUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

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



O3HAKOMJIEHUE C MOJIEISIMU KPUCTAINIMYECKUX PEIIETOK anmasa, rpadura u
dbymiepeHa, ¢ IpoIeccoM aJacopOIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM NPOTHUBOTasa;

noJly4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIOTO
rasa;

MPOBEJCHUE KAYeCTBEHHBIX peEaklMii Ha KapOOHAT- M CHJIMKAT-UOHBI M
M3YyUYCHHE NPU3HAKOB UX MPOTECKAHUS;

M3Yy4YEHHUE B3aMMHBIX MPEBpAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIIJIEHHOCTH;

pellIeHNEe IKCIIEPUMEHTANIBHBIX 3a/1a4 1Mo TeMe « BaxkHeline HeMeTauibl U UX
COCTUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

O6mue cBoiictBa MetauioB. OOm@as XapakTEpPUCTUKA XMUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux anemeHToB /. . MenneneeBa u ctpoeHust aroMoB. Meraiuiel A- u b-
rpynn. CTpoeHue MPOCTBIX BEMIECTB — METALIOB. MeTajmyeckas CBSI3b H
MeTayuInYecKasi KpucTauimueckas penieTka (MpUMUTUBHAS KyOudeckas, 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
METAJIJIOB, METAJUTYPIHsl. DJIEKTPOJIN3 PACILIABOB U PACTBOPOB COJIEH KaK OJUH U3
cioco0oB TMoJyiydueHus: MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a). [IpymeHeHrne MeTallIOB U CIUIABOB B OBITY U MPOMBIIICHHOCTH.

Memannvt A-zpynn

[Ilenounsie mMeTamnel: nonoxenue B llepuognyueckonl cucreme XUMHYECKUX
anemeHToB /I. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
dusnyecKkue U XUMMUYECKUE CBOMCTBA (HA MpUMEpe HATPUS U Kajus), MOJydeHHE.
OKcuabl U TUIPOKCUIBI HATpUS U Kayusl. [I[puMeHeHne MeI0YHbIX METAIJIOB U UX
coequHeHu. bruonornueckas poyib 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 Kanpuus. BaxHelmime coelMHEHUs KalblMsl U MarHus (OKCUJ, THUJIPOKCHU]I,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOJBI W CIOCOOBI €€ YCTpaHEHUs.
KpyroBoport kanbIusi B MpUPOJIE.



AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHuE aToMa, HaxoOXKAEeHUE B Ipupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHue aTtOMUHUS U €r0 CIUIaBOB.

Memannwot b-2pynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (MOOOYHBIX —MOATPYIIN):
nonoxkenne B llepuomnueckor cucreme XuMmMuuyeckux anemeHtoB [J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3/IeMEHTOB, CTENEHU OKHCJICHHS aTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHHM Xpoma).
[IepBOHauUaNbHbBIE TPEACTABICHHS O KOMIUIEKCHBIX COEUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOuie KpaTkue
NpeACTaBICHUs] O (U3UYECKUX W XUMHUYECKUX CBOMCTBAX TMPOCTHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X mpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUUYECKUX CBOMCTB, MPUMEHEHNE, aM(POTEpHBIC CBOMCTBA OKCHIA U THIPOKCU/IA.
KadecTBeHHbIE peaKIuu Ha KaTHOHBI IIUHKA.

JKenes3o: crpoeHue aroma, creneHM OkucieHus. Haxoxzaenue B npupoze.
Pu3nyecKkrne 1 XMMAYECKUE CBOMCTBA JKelle3a, IpUMEHEeHHne. buonornueckas posib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M ToiyueHue. KauecTBEHHbIE peaKlMM Ha KAaTHOHBI kene3a (2+) u
xkenesa (3+). UyryH u ctayib — CIuiaBel kenesa. [Ipou3BoACTBO UyryHa W CTajM.
DKoJIoTUYeCKHe MPOOIEMBI, CBI3aHHBIC C METALUTYPTHYECKUMHE MMPON3BOICTBAMHU.

DKCIepUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJICHHI:

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

MOJIEJIMNPOBAHUE METAJUIMYECKON KPUCTAJUIMYECKON PELIETKY;

M3y4YECHUE B3aUMOJCUCTBUS METAJLUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOLIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauaa Kanus, KOppo3uHl METAIIOB;

U3yyeHue OCOOCHHOCTEN B3aMMOJIEHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUJIOB — C OKcuioM yriepoaa (1V) u kucnoramu;

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

M3YUYCHHE MPOILIECCOB IMOJIYYECHHS] TUAPOKCUIOB Kelle3a, UX XUMUYECKHUX
CBOMCTB,;



M3YyUYCHHE IPU3HAKOB 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 (I11) u rugpokcuaa nUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 3aJa4 Mo TeMe «BaxHeume mMetamibl 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 XUMHYECKUX peakiuil B ObiTy. IlepBas momoip Opu XUMUYECKHUX
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 yesoBeka. [loHsTue o 310poBOM 00pa3e KU3HHU.

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

DKCHEPUMEHTAJIbHOE M3YYCHUE BEUIECTB M SABJICHUM: O3HAKOMIJIEHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOIEIMPOBAHUE MpOLECcca
o0pa30BaHUs KUCIOTHOTO JOX/IS, H3y4YEHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIHI.

IToBTOpeHne W 00001IeHHMe 3HAHUIT OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH U llepuoanueckast cucremMma XMUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XMMHWYECKUX JJIEMEHTOB U UX COCJMHEHUIN B IEPUOJAX U TPyMIIax.

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.
[IporHo3upoBaHre BO3MOXKHOCTHM TNPOTEKAHUA XUMHUYECKUX MPEBpaAlICHUN B
pa3MYHBIX YCJIOBUSAX HA OCHOBE IIPEJICTABICHUN XWMHYECKOM KHHETHKU H
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DNEKTPOJIU3.



CBolicTBa KHCIIOT, OCHOBAaHHMM W COJ€H B CBETE€ TMPEIACTaBICHUH 00
DJICKTPOJIMTHYCCKOW  JUCCOIMAIMM M OKHCIUTCIIBHO-BOCCTAHOBUTEIIBHBIX
pCaKIusIX.

Mesicnpeomemmunle cea3u

Peanmzamus MeXnpeaIMeTHBIX CBsI3€d MpH WM3YYeHHMH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSITHH, TaK ¥ MIOHATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHATHS: sBJIeHUE (TIPOIIeCC), HAYYHBIN (akKT,
THIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCUPUKAIUs, TEePUOJAUIHOCTS,
HaOII0/IeHNE, IKCIEPUMEHT, MOJICITUPOBAaHUE, U3MEPEHHE, MOJIENb, TEXHOJIOTHS,
MaTepUabl.

dwusuka: BENIECTBO, TEI0, (PU3NYCCKUEC BEIUYHMHBI, CAUHHIIBI H3MEPCHUS,
Macca, 00bEM, KOJTMYECTBO TEIIOThI, aTOMbI U MOJICKYJIbI, arperaTHbIC COCTOSIHUE
BEIICCTBA, CTPOCHHME Ta30B, JKUIKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) Tel,
KpUCTAJUIMYECKas peIIeTKa, JJIGKTPOH, SAApO aroMa, MPOTOH, HEWTPOH, HOH,
HYKJIHJI, ©30TOIbI, KBAHTHI, PaJIMOAKTUBHOCTD, alib(a-, OeTa- U raMMa-u3IydcHHE,
DIICKTPUICCKHUI 3apsij, TIPOBOJIHUKH, TIOIYIIPOBOIHUKH, TUIICKTPUKHU, COJTHCUHBIN
CTICKTD, PA3JIOKCHHUE OCIIOTO CBETA B CIICKTP.

buomnorus: sxocucrema, ouocdepa, hoTocuHTE3, IPOIIECCHl OOMEHA BEIIECTB,
MUHEpAJIbHBIC YAOOPEHUS, MHKPOIJICMCHTBI, MaKPOJJICMEHTBI, MHTATEIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TMOPOJIHI,
TI0JIC3HBIC HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYpPCHI, IJIaHETa 3eMJIA.

TexHoMOTHS: CTPOUTEIbHBIC  TEXHOJIOTHH,  CEIIbCKOXO3SHCTBCHHBIC
TEXHOJIOTHH, TEXHOJIOTHH 3JICKTPOHHON TPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOTPAMMUBI TTI0 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJNbTAaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPaJANIIMOHHBIMUA POCCUHUCKUMH COITMOKYJIBTYPHBIMH W JTYXOBHO-HPABCTBCHHBIMH
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS CHCTEMOWM IIO3UTHMBHBIX IICHHOCTHBIX OpPHCHTAIIMA W
pacUIMpeHue OMbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJIICHHE IICHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY,
HAy9HOMY M HMCTOPHUYCCKOMY HACICIUI0, TOHUMAHUE 3HAYEHUS XUMHUYCCKOUN
HAyKW YU TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOIECTBA, B PA3BUTUU IKOHOMHKHU
Poccuu u cBoero peruona;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

MPEACTABIICHUE O COIMAIBHBIX HOpPMaxX H TIPaBUIaX MEKIUNIHOCTHBIX
OTHONIICHUH B KOJUICKTHUBE, TMPOSBICHUE KOMMYHUKATHBHOW KYyJIBTYpPHI B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

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

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBAPUIICH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCIICICTBHIM
MOCTYIIKOB;

3) hopMHUPOBAHUS IIEHHOCTH HAYYHOT'O MO3HAHUS

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHUMAaHUS CYyIITHOCTH HAyYHON KapTUHBI MHUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJISI Pa3BUTHUSL KaXJOr0 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;

Mo3HaBaTelbHAs MOTHBAllUS W UWHTEpPEC K OOyYeHHWI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHUWS M YPOBHS JajJbHEHUIIETrO
oOy4eHHS;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, 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 CUTYyaIUsX;

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 XMMHEW, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBILIICHUE YPOBHS 3KOJOTMYECKOW KYyJbTYypbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKpYXalollel cpeAbl; OCO3HAaHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pPEeLIeHUs; CHOCOOHOCTh MPUMEHSATh 3HAHMS, MOJIy4aeMble
MpU U3YYEHUU XHUMHH, U1l PEUICHUS 3a/1ad, CBS3aHHBIX C OKPYKaloUIEH cpenoi;
AKTUBHOE HEINPUATHE JACWCTBUM, IPUHOCAIIMX BPEH OKPYXKAIIIEH CpEIeE;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTMYECKON U COLMAIBHOM Cpel; TOTOBHOCTh K YYacCTHUIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJIOTHYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

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

YCBOCHUE MEXIUCIUTUIMHAPHBIX (MEXKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHeprusi, sSBJIICHUE, HAy4YHBIH ()aKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YEOHBIMU ACHCTBUSAMHU (TI03HABATEIbHBIMU,
KOMMYHUKAaTHUBHBIMHM,  PETYJATUBHBIMH),  B@KHBIMU  JUIi  TIOBBILICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COAEpX)aHUs Yy4eOHOTro mpenmera, (HOpMHpPOBAHHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENBCKON  JEATEIBHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOMW, MO3HABATEIHLHOM 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, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIUil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIY OOBEKTaMH U3Y4YCHUS; 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 MO3HAHUS MOHATHS (NMPEIMETHBIC M METapeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTABICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUN y4eOHBIX 3ajad; C
y4eTOM OTHUX MOJCIBHBIX TMPEACTABICHUN 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
OMITUPUYECKOM M TEOPETUYECKOM YPOBHSIX B YyYeOHOH ITO3HABATEIbHOH U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAaueCTBE HHCTPYMEHTA
MMO3HAHUSA M CAMOCTOSITSIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynHupoBaTh MpoOJIeMy, ONPEACNATh Ieb W 3a7a4d, COOTBETCTBYIOIINE
pEIICHUIO MPOOIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMECHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCICPUMEHTHI
(peampHBIE W MBICJICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHUST ¥ BBIBOABI MO Pe3yjbTaTaM IMPOBEIACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WHGOpMAIUU (HaydHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcbl HTepHETa); aHAIU3UPOBaTh HHPOPMALIUIO U KPUTUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpMaIIMIO, 3HAYUMYIO AJIA pEIIeHUs y4eOHOM 3aJaud; yMEHHUS MPUMEHSTH
pasznuuHble METOAbl M (OpPMYJIMpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOU MJis BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMY TNpPEIACTaBICHUS
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
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJibl, a0OpeBUATypbl, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh TMOJYUYEHHbIC PE3yJIbTaThl MO3HABATEIBLHON NESITEIHLHOCTH 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 3a71aBaTh BOMPOCHI MO 00CYX/1aeMON TeMe U BBICKA3bIBaTh UJIEH,
dbopMyJIMPOBATh CBOM MPEJJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJIb, PaCHpeNeisaTh 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 OOIWX HWHTEPECOB W COIJIACOBAHMS TO3WIIMM, y4acTBOBaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe JeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIOYACT Pa3BUTUC CaAMOOPIraHMU3allhuH, CAMOKOHTPOJII, CaAMOKOPPCKIMU, B TOM
YUCJIC:



YMEHHUsl pemiath y4eOHble M HCCIIEIO0BATENIbCKUE 33/1a4l: CaMOCTOSATEIbHO
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOolee NOAXOMAIIANA C YYETOM CaMOCTOSITEIBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
dbopMynpoBaTh 000OIIEHNUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IIPOLECCOB; AHAIM3HUPOBATh PE3yJIbTATBI: COOTHOCUTH CBOM JACWUCTBHA 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 YIrJIyOJIGHHOM YPOBHE MMEIOT 00Ilee ColepKaTelbHOe
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 TPACKTOPUIA, B TOM YHUCIIE HCIIOJb3Ysl CETEBOE B3aUMOICHCTBUE
opranuzauud. [lo 3aBepiieHHH pealn3alMy NPOTPaMMBbl YIIIyOJIEHHOIO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajbHee OCBOMTH MaTepHall, OBJAJETh PACIIUPEHHBIM
KpPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jjiee BEBICOKOI'O YPOBHSI CJI0)KHOCTH.

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

K xoHiy oOyuenus 6 &8 kaacce y oOyuwaromerocs OyayT chopMupoBaHb
CIICAYIOIIAE TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YLIIyOJCHHBIM
YpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TIOHSATHUH: aToM, MOJIEKYJa,
XUMUYECKUN DBJIEMEHT, MeTajul, HEeMETall, aJulIOTPOMHMs, IPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOAHAas U HEOJHOPOJAHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJISIpHAasE Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
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(pUKALMs PEaKUUi: peakluu COCIUHEHUS, PEaKIMH PA3I0KECHUS, PEaKLuu
3aMEIICHHS, PeaKIu OOMEHa, PK30- W SHIAOTEPMHYECKHE PEaKIUH; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAS] KOBAJEHTHAs CBSA3b,
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 BOCCTAHOBJICHUE, OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHATH T MOHSITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

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

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COEMHEHUH 10 (opMysiam, BUAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COECTUHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHMUS MacChl BEUIECTB, IOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona /[[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHAa ABOTAPO U €r0 CIEACTBUM, MPEACTABIECHUNA O HAYYHBIX METOIAX
MIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCIIEIOBAHHUS BEUIECTB U U3YUYCHUS XUMUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

OMHUCHIBATH W XapakTepuzoBaTh TaOnuuHyr ¢opmy Ilepuoauueckoit
CUCTEMBbl XMMHYECKUX AJIEMEHTOB: pa3iudarTh MOHATHUS «IJaBHas moArpynmna (A-
rpynmna)» u «nobounas noarpymnmna (b-rpymma)y», «Manbie mepuoab» U «OO0JIbIITNe
IIEPUOJIBI»;

COOTHOCUTH 0003HAuU€HHUA, KOTOpble MMeEIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuudeckux onemeHtoB J[. WM. MeHnaeneeBa»y, C€  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
sapa, oOlIee YUCIIO SJEKTPOHOB U PACHPEIEIICHNE UX MO 3JIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBSA3L TMOJOXKEHUS JyieMeHTa B llepuommdeckoit cucreme c
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 deKry);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3MUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KAasi NpUMEpPaMH MOJIEKYJIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINM;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHX;

OOBSICHATh U TNPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHUS, BO3MOXKHOCTU IMPOTEKAaHUS XUMHYECKHX MpPEBpALICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCUHEHUH,
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
pacTBope, MPOBOIUTH PACUETHI 110 YPAaBHEHHUSIM XUMUYECKON PEaKIny;

IPUMEHATh OCHOBHBIE OIEpAIM MBICIUTEIBHON NEATENIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — s W3Y4YCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJEHUE,
U3MEpEHHe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli M MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJEpKaHUS;

pacKpblBaTh  CYUIHOCTh IPOLIECCOB  OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBJISITh YPaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(METOI0M 2JIEKTPOHHOTO OaiaHca);

YCTaHABIMBAaTh CBSI3U MEXIy pEalbHO HaOII0IaeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSIIMMUA B MaKpO- U MHUKPOMHUPE, OOBACHATH
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
ra3o00pa3HbIX BELIECTB (BOAOPOJA M KHMCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPTraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMU XHMHYECKOM  TPaMOTHOCTH,
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 oOyuwaromerocs OyayT chopMupoBaHbI
CIICAYIOIIAE TPEIMETHBIC pe3ylbTaThl HW3YUYCHHS XUMHUU Ha YIriIyOJIeHHBIM
YpOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUECKUN IJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHWOH, JJIEKTPOOTPULATEIbHOCTb, CTEICHb
OKHUCJICHHS, XUMUYECKasi peaKilusi, TerioBor 3PdheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBop;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIE ~ PEAKI[UU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKUCJICHHE U BOCCTAaHOBJICHHE, OJJICKTPOJIM3, aIOTpomnusi, amMpOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKas), MEXXMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl BaH-nep-Baanbca), KomIUJIEeKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuueckas, 00ObEMHO-
LHEHTPUPOBAHHAS KyOudeckas, rpaHElEHTPUPOBAHHAS KyOudeckasi,
reKcaroHajibHas TUIOTHOYTIAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [T/1K;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

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

ONpEAEsATh BAICHTHOCTh U CTEIEHb OKHUCJIEHUS XMMHUYECKHX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COENMHEHUU 1o (opmysiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJTMYECKOW) B HEOPTaHMYECKUX COCIUHEHMSIX, 3apsj] HOHa [0
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PAaCTBOpax HEOPraHUYECKHUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. MengeneeBa u
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DJIJIEMEHTOB: pa3jinyarh MNOHATHUSA «A-rpynma» u «b-
rpyImnay, «Majble IEPUOAbI» U «OOJbIINE IEPUOABDY;



OOBSCHATH CBS3b TOJOKEHUS OJJIeMeHTa B llepmommdeckoil cucreme cC
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-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 JEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUs
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HampaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE PeaKInu (10 YHCIIY U COCTABY YYaCTBYIOIIUX B PEAKLIUH BEILIECTB, O
TerIoBoMy 3(QeKTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOICTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPraHMYECKUX COCNMHEHUH, MOATBEPXKAAasi 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 CYIIECTBOBAHUE TI'E€HETHUYECKON CBSI3U MEXKAY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYIIHOCTh MPOLECCOB THPOJM3a COJEd  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJSIPHBIX YPaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHWil  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, KaJuil, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, ME/b, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoxa (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamioB |A—-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 111));



MOSICHSTh COCTaB, OTACNbHBIE CIIOCOOBI IMOJYYEHHUS U CBOICTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yYKCycHas
KHUCTIOTHI U uX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kamus;

ONMKCHIBATH POJIb BAXKHEHIIINX M3ydYaeMbIX BEIIECTB B MPUPOIHBIX MpPOIEccax,
BJIMSTHUE HA KUBBIE OPTaHU3MBI, IPUMEHEHHUE B PA3IMUHBIX OTPACISIX YKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJEp>KallMecss B BOJHBIX pacTBOpax
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbGuT-, Cynbua-, HUTpPAT- MU HUTPUT-UOHBI, TUIPOKCUI-HUOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUs, aTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSCHATH U NMPOTHO3UPOBATh CBOICTBA BaXKHEUIINX M3y4aeMbIX BELLECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUIN B PA3ITUYHBIX
YCIIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHUMHUYECKOW KUHETUKUA U
TEPMOJUHAMUKHY;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MAacCOBYIO OO0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJie COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO OO0 XHUMHUYECKOTO »DJEeMEHTa B
COCMHEHUH, MOJIIPHYIO KOHLIEHTPALMIO BEIECTBA B pacTBOpPE, HAXOAUTH
npocTeiinyto GopMyTy BElecTBa M0 MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PAcUeThl O YPABHEHUSAM XMMHUYECKHMX PEaKIMH C YyUYETOM HEeAOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOAYKTA, 3HAYCHHS TEIUIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BaHUU XMMHUYECKOM MOocynbl W 00OpyJIOoBaHMs, a TakXkKe IpaBHiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M VYIJIEKUCIOrO Ta3a) M PEUICHUIO
HKCIEPUMEHTAIbHBIX 3aJad MO TeMaM Kypca, IMPEACTaBIsATh pPe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAlMU MBICIUTEIbHON NEeATeNbHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEeMAaTH3allui0, BBISBICHHE TNPUYMHHO-
CJIEJICTBEHHBIX CBS3€H) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU NO3HaHMs (HaOt0IeHue, H3MEPEHNUE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICJICHHBIN);



OpUMEHATH  MpaBwia  Oe3omacHOro  oOpallleHuss C  BEIHIECTBAMH,
UCIIONb3YEMBIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHusi 3J0pOBbS M OKPYXKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(omacHOCTb) BO3JCHCTBUS HA JKUBBIE OPTraHU3Mbl ONPEIECICHHBIX 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
JESATEIIbHOCTH, CBA3aHHBIX C HAYKON 1 COBPEMEHHBIMHU TEXHOJIOTUSMHU, 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 JEATEIBHOCTH
XUMHUYECKONM W XUMHUKO-3KOJOTMYECKOW HampaBJICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.
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Paznen 1. HepBOHa‘laJIbele XUMHUYECCKHUEC ITIOHATHUSA

11

1.2

XUMHS — BayKHas

00J1aCTh €CTECTBO3HAHUS

U IIPaKTUYECKON

ACATCIIBHOCTH 4YCJIIOBCKA

BemecTBa 1 XuMH4ueckue

peakiuu
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JI1aJIor,
HaIpaBJICHHBIN Ha
IIPOSIBIICHUE
LIEHHOCTHOT'O
OTHOILIEHHUS K
OTEYECTBEHHOMY
KYJbTYpPHOMY,
Hay4YHOMY U
HUCTOPUYECKOMY

HACJICAUIO, IOHNMaHUE
3HAYCHUS XUMHIECKOM
HayK{ U TEXHOJIOTUHU B
YKU3HU COBPEMEHHOTO
oOuiecTBa, B pa3BUTUU
3KOHOMHUKH Poccnm n

CBOCTO pETUOHA

JI1aJIor,
HaIlpaBJICHHBIN HA

MHPOBO33PEHYECKHE

IPEICTaBICHUS O
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Hroro no pasaceiny

26

BEIIIECTBE U
XUMHYECKON peaKIui,
COOTBETCTBYIOIIUE
COBPEMECHHOMY
YPOBHIO pPa3BUTHS
HAYKH ¥ HEOOXOIUMBIE
JUTS TOHUMaHHUS
CYIIHOCTH HAay4YHOU
KapTUHBI MUPA

Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellECTB

2.1

2.2

Bosnayx. Ilonstue o
razax. Kucnopon.
Oxkcuabl

Bonopoa. Ilonstue o
KHUCJIOTax U COJISIX

14
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JUCKYCCHS ,
HalpaBJICHHAs Ha
MHUPOBO33PEHUYECKUE
IIPE/ICTABIICHUS O
BEILIECTBE U
XUMHUYECKON PEAKINH,
COOTBETCTBYIOIIUE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U HEOOXOMMBbIe
JU1sl TIOHUMaHUs
CYUIHOCTH HayYHOH
KapTHUHBI MUpa

I'pynnosas pabora,
HarpaBJIeHHas Ha
MHUPOBO33PEHYECKHE
IPE/ICTaBICHUS O
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2.3

Bopna. PactBopesl.
[TousitTe 06 OCHOBAHUIX
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BEIIIECTBE U
XUMHYECKON peaKIui,
COOTBETCTBYIOIIUE
COBPEMECHHOMY
YPOBHIO pPa3BUTHS
HAYKH ¥ HEOOXOIUMBIE
JUTS TOHUMaHHUS
CYIIHOCTH HAay4YHOU
KapTUHBI MUPA

OBpHCTHYECKAs
Oecena, HarpaBJICHHAS
Ha [MO3HaBaTeIbHAS
MOTHBAIIHIO H UHTEPEC
K 00y4€eHHUIO,
TOTOBHOCTb U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
camMo00pa3zoBaHuIo, K
HCCIIEI0BATENIbCKOM
NESTSIIbHOCTH, K
OCO3HAaHHOMY BBIOODPY
HATPABJICHUS U YPOBHS
JagbHENIIero
o0yueHus

2.4

OCHOBHEBIE KJIACCEI
HEOPTraHUYECKHUX
COETMHEHNH

14
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pa3BuBaroIIas yueOoHas
CUTYaIns,
HampaBJieHHAs Ha
IMO3HaBaTeIbHAas
MOTHBAIIHSI U HUHTEPEC
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K 00yueHHIO,
TOTOBHOCTH H
CIIOCOOHOCTE K
CaMOPAa3BUTHIO U
caM000pa30BaHUIO, K
HCCJIeIOBATEIbCKOM
JIEATEIIbHOCTH, K
OCO3HAaHHOMY BBHIOOpY
HATPaBJICHUS U YPOBHS
NaJIbHEUIIIEro
o0Oy4deHus

Hroro no pazneny

45
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3.1

Ileproanueckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHYECKHUX JIEMEHTOB
. . Menneneena.
Ctpoenue aTroma
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JIAaJIor,
HaIlpaBJICHHBIN HA
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LIEHHOCTHOT'O
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KyJIbTYPHOMY,
HAayYHOMY U
HUCTOPUYECKOMY
HaCJeINI0, TOHUMaHUe
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CBOCTO pCTUOHAa

XHUMHYecKas CBSI3b.

HaGnronenus,
HaIlpaBJICHHBIE HA
MOBBILIEHHUE YPOBHS
3KOJIOrHYEeCKOM
KYJIBTYPBI:
npuoOpeTeHne ombITa
MJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH

OKHUCIIUTENBHO-
3.2 15 https://resh.edu.ru/ HAX BO3MOYKHBIX
BOCCTAaHOBUTEJIbHBIE .
[IOCIEICTBUI JUIS
peakuu N
OKPYXKArOIIeH CPeJIbl;
0CO3HaAHUE
rI100aJILHOTO
xapakrepa
DKOJIOTHYECKUAX
npobieM u myTei ux
pelieHus
Hroro mo pazneny 28
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME
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9 KUIIACC

n/n

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

Pa3znen 1. BemecTBo 1 XUuMH4YecKasi peakius

11

1.2

[ToBTOpeHnue u yriyoiaeHue
3HAHWI O BEIIECTBE

OCHOBHBIE 3aKOHOMEPHOCTH
MMPOTCKAHUA XUMHYCCKUX
peakuui

11

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

https://resh.edu.ru/

https://resh.edu.ru/

Buanl nessteILHOCTH
00y4Jarouuxcs ¢
y4eToM padoueit
NporpamMmbI
BOCIIHTAHUA

JIAAJIOT,
HaINpaBJICHHBIN Ha
MOBBIIICHUE YPOBHS
9KOJIOTUUECKOM
KYJBTYPBI:
npuoOpeTeHne OmbITa
IJITAHUPOBAHUS
MOCTYTIKOB U OIICHKHU
X BO3MOKHEIX
MOCJIEICTBUI IS
OKPY’KaIoIleH cpelpl;
OCO3HaHHE
r100aabHOTO
XapakTepa
DKOJOTHYECKUX
npo0JsieM u myTen ux
pereHus

PazBatomye yueOHble
3aJauu,
HaIpaBJIEHHbIE Ha
MOBBILLIEHUE YPOBHS



https://resh.edu.ru/
https://resh.edu.ru/

1.3

DNEeKTPOTUTHIECKAS

auccoranusa. XuMHU4ecKue

pCaKknuu B paCTBOpax

12

https://resh.edu.ru/

3KOJIOTHYECKOM
KYJIbTYpBI:
pUOOpETEHNE OTBITA
IJITAaHUPOBAHUS
MOCTYIIKOB U OIIEHKHU
X BO3MOXHBIX
IMOCJIEICTBUM IS
OKpY>KarollIel Cpeibl;
OCO3HaAHHEC
r100aILHOTO
xapakTepa
9KOJIOTHYECKUX
npo0sieM U myTel ux
pelieHus

Jmnajor,
HaIpaBJICHHBIN Ha
OCO3HAHHE IIEHHOCTH
JKU3HU,
OTBETCTBEHHOT'O
OTHOIIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBIN 00pa3
JKU3HU, OCO3HAHHE
IMOCJIEACTBUI U
HEMpPUSITHE BPEIHBIX
MIPUBBIYEK
(ynorpebiieHus
aJIKOTOJIs,
HapKOTHKOB,
KypeHusl),



https://resh.edu.ru/

Hroro no pasaceiny

27

HEOOXOIMMOCTHU
COOJTFOICHHS TTPaBUIT
0€30IMacCHOCTH MPH
oOparnieHuu ¢
XUMHYECKUMH
BEIIIECTBAMH B
y4eOHBIX U
YKM3HEHHBIX
CUTYaIUIX

Pa3gen 2. HeMeTa/JIBI M UX COCIUHEHUSA

2.1

OO01mas xapakTepucThKa
xumuueckux 3iieMeHToB VIIA-
rpynnsl. ['amoreHst

https://resh.edu.ru/

OBpucTUYecKast
Oecena, HalpaBJIeHHAS
Ha
MHPOBO33PEHYECKUE
IIPEJICTaBICHUS O
BELIECTBE U
XUMHUYECKON peaKinu,
COOTBETCTBYIOILINE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayK{ U
HEOOXOUMBIE IS
MMOHUMAaHUS CYITHOCTH
Hay4YHOU KapTHUHBI
MHUpA;

OCO3HaHUE LIEHHOCTU
Hay4YHOTO IMO3HaHUs
JUTSL pa3BUTHUSA



https://resh.edu.ru/

2.2

OO61as xapakTepuCcTHKa

XUMHUYECKHUX 31eMeHTOB VIA-
rpynmsl. Cepa 1 €€ coeJuHeHus

https://resh.edu.ru/

Ka)KJIOTO YeJIOBEKa U
MIPOU3BOIUTEIIbHBIX
cui1 oO1ecTsa B
L[EJIOM, POJIU U MECTa
HayKu «XUMHUSA» B
CUCTEME HAyYHBIX
IIPEACTABICHUH O
3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOJIBI,
B3aMMOCBSI35X
4eloBeKa ¢
MPUPOIHON U
TEXHOJIOTUYECKOU
cpenoi;
DBpucTUYecKast
Oecena, HarpaBlIeHHAS
HaMUPOBO33PEHUYECKUE
MIPEJICTaBICHUS O
BEIIECTBE U
XUMHYECKON PEaKInu,
COOTBETCTBYIOIIINE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKU U
HEO0OXOTUMBIE IS
MMOHUMAaHHUS CYIIIHOCTH
HAyYHOUW KapTUHBI
MUpa,

OCO3HaHUE IICHHOCTH
HAyYHOTO TTO3HAHUS



https://resh.edu.ru/

2.3

OO61as xapakTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB V A- 11
rpynmnsl. A3oT, pocdop u ux

COCOAMHCHUSA

https://resh.edu.ru/

IUISL pa3BUTHUSA
Ka)KJI0r0 YelloBeKa U
MIPOU3BOIUTEIIBHBIX
cu1 oO1ecTsa B
L[EJIOM, POJIU U MECTa
HayKH «XHUMHS» B
CUCTEME HAYYHBIX
IIPEACTABICHUH O
3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOJIBI,
B3aMMOCBSI3SX
YeloBeKa ¢
MPUPOIHON U
TEXHOJIOTUYECKOU
Cpeaoi;
DBpucTUYECKas
Oecena, HarpaBlIeHHAS
Ha
MHUPOBO33pEHUYECKHE
MIPEICTaBICHHS O
BEIIECTBE U
XUMHYECKON PEaKIUH,
COOTBETCTBYIOIIHE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKU U
HE00XO0IUMBIE ISt
TTOHMMAHHUS CYIITHOCTH
Hay4YHOU KapTHUHBI
MUDA;



https://resh.edu.ru/

2.4

OO61as xapakTepucTHKa
XUMHYECKHX 3J1eMeHTOB IV A- 12
TPYIIIBL. YTIEPOI U KPEMHUMN, UX

coenuHeHus. bop

https://resh.edu.ru/

OCO3HAHME [IECHHOCTH
HAY4YHOI'O TIO3HAHUS
U1 pa3BUTHUSA
KaX/10T0 YeJloBeKa U
IIPOU3BOIUTENBHBIX
CHJI 00IIIeCTBA B
LIEJIOM, POJIA ¥ MECTa
HayKH «XHUMHS» B
CHCTEME HayUHBIX
MPEJICTAaBICHUMN O
3aKOHOMEPHOCTAX
pa3BUTHSI IPUPOIBI,
B3aMMOCBSI35IX
YeJI0BEKa ¢
IIPUPOJHOMN U
TEXHOJIOTMYECKOU
Cpeaoi;
OBpucTHyecKas
Oecena, HarpaBlIeHHAA
Ha
MHUPOBO33PEHYECKHE
MIPEICTaBICHHS O
BEIIECTBE U
XMUMUYECKOH peaKIii,
COOTBETCTBYIOIIHE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAYKH U
HEOOXOIUMBIE TSI
MOHUMAaHHS CYITHOCTH



https://resh.edu.ru/

Hay4HOU KapTHUHBI
MUDa;

OCO3HaHHE LICHHOCTU
HAy4YHOTO IO3HAHHUS
IUI pa3BUTUSA
Ka)KJI0TO 4eJIOBEKa U
IIPOU3BOUTEIBHBIX
cui o0IIecTBa B
LEJIOM, POJIA U MECTA
HayKH «XHUMHS» B
CUCTEME Hay4YHBIX
IIPEICTaBICHUN O
3aKOHOMEPHOCTSX
pa3BUTHS IPUPOJIBI,
B3aUMOCBS35X
YeJI0BEKa €
MIPUPOTHOMN U

TEXHOJIOTHIECKOMI
Cpeno;

Hroro mo pazneny 37

Pa3znea 3. Meraiibl M UX COeTHHEHUS
Huaror,
HaIlpaBJICHHBIN HA
¢dbopMupoBaHue

o LIEHHOCTHOT'O
3.1 OO01Ime cBoiicTBa METAJIIIOB 9 https://resh.edu.ru/

OTHOILIEHHUS K
TPYyIOBOH
JESATENIBHOCTH KaK
€CTECTBEHHOH



https://resh.edu.ru/

3.2

Baxknelme MeTauibl U UX
COEIMHEHUS

18

https://resh.edu.ru/

MOTPEOHOCTH
YeJIOBEKa U K
HCCIIEI0BATEIbCKOM
NEATETbHOCTH KaK
BBICOKO
BOCTPEOOBAHHOM B
COBPEMEHHOM
00IIIeCTBE;

pa3BHUTHE UHTEpECa K
npodeccusim,
CBSI3aHHBIM C XHUMHECH,
B TOM YHCJIC K
npodeccusiM HayqHOM
cepsbl, 0OCO3HAHUE
BO3MOYXHOCTH
camMopeaIn3aIvy B
3TOM cdepe;

Jwnanor,
HaIpaBJICHHBIN Ha
¢dbopMupoBaHue
IIEHHOCTHOTO
OTHOIICHUS K
TPYIOBOM
JeSITeIbHOCTH KaK
€CTECTBEHHOU
MOTPEOHOCTH
YeNoBeKa U K
HCCIIEI0BATENbLCKOU
JEATEIILHOCTH KaK
BBICOKO



https://resh.edu.ru/

BOCTPEOOBAHHOM B
COBPEMEHHOM
00I11eCTBE;

pa3BUTHE HHTEpECa K
npodeccusM,
CBSI3aHHBIM C XUMUECH,
B TOM YHCIIC K
npodeccusM HaydHOM
cdepbl, 0CO3HAHUE
BO3MOYXHOCTH
caMopean3aiuy B
aTOM cdepe;

Hroro mo pazneny 25

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

4.1

BemecTBa 1 MaTtepuainsl B )KU3HU
yenoBeka. OCHOBBI 3
9KOJIOTUYECKON I'PaMOTHOCTH

https://resh.edu.ru/

PassuBaromue
y4eOHbIE CUTYAlINH,
HarpaBJICHHBIC HA
Mo3HaBaTeNbHas
MOTHUBAIUS U UHTEPEC
K 00yueHHIo,
TOTOBHOCTb U
CIOCOOHOCTb K
CaMOPa3BHUTHUIO U
caMm000pa30BaHUIO, K
HUCCIIEI0BATENHLCKOU
JesTeIbHOCTH, K
OCO3HaHHOMY BBIOOpPY
HaMpaBlICHUS U
YPOBHSI JallbHEIIero



https://resh.edu.ru/

o0ydeHus;

Uroro no pazgeny

Pa3gea 5. O0o001menne 3 HAHMI

5.1

[ToBTopenue u 0600IEHNE
3HAHU OCHOBHBIX Pa3/EIOB
KypcoB 8—9 kiaccos

https://resh.edu.ru/

DBpuUCTHYECKas
Oecena, HarIpaBIeHHAS
Ha GopMUPOBaHUE
[IEHHOCTHOTO
OTHOIICHUS K
TPYyIOBOM
JEeSITeIbHOCTH KaK
€CTEeCTBEHHOM
moTpeOHOCTH
YeNnoBeKa U K
HCCIIEJIOBATENIbCKOM
JEeSTEIILHOCTH KaK
BBICOKO
BOCTPEOOBAHHOM B
COBPEMEHHOM
0OIIIECTBE;

pa3BUTHE UHTEpeca K
npodeccusm,
CBSI3aHHBIM C XHMHUECH,
B TOM YHCIIC K
npodeccusiM HayIHOU
cdepsl, OCO3HAHUE
BO3MOYXHOCTH
camopealin3alyy B
aTOM cepe;



https://resh.edu.ru/

Hroro no pazneny 11

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB 110

102 4
[NPOT'PAMME 0

11
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