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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOI'O 0OILEro 0oOpa3oBaHUs COCTaB-
J€Ha Ha OCHOBE TpeOOBaHMW K pe3ysibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelb-
HOW TMpOrpaMMBbl OCHOBHOTO 00Iero obpa3zoBanusi, mnpeactaBieHHbIX B PI'OC
00O, a Taxxe Ha OCHOBE (perepabHON paboueil mporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHLENIUHU IpEenoJaBaHusi y4eOHOro npeamera «XUMHs» B 00Opa3oBa-
TEJbHBIX Opranu3anusx Poccurickon Penepanuu.

[TporpaMMma 1o xumuu Aa€T MpeAcTaBICHUE O 1ENIAX, OOLIE cTpaTeruu ooy-
YEHUs, BOCIIUTAHUSA U PA3BUTHSA OOyYaIOIIMXCA CPEACTBAMH YYEOHOTO NpeIMETa,
YCTaHaBJIMBAET 0053aTEIbHOE NMPEIMETHOE COJEpKaHUE, MPEAYyCMAaTPUBAET pac-
IIpEJeICHUEe €ro I0 KjlaccaM U CTPYKTYPUPOBAaHHUE IO pasfeiaM U TeMaM Ipo-
I'PAMMBI 110 XUMHUH, ONIPEAEIAET KOJIMUYECTBEHHbBIC U KAYECTBECHHBIC XapaKTEPUCTH-
KM COAEpKaHUs, PEKOMEHIYEMYIO ITOCIEA0BATEIPHOCTh U3YYEHNUS XUMHH C Y4E-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOYy4YaromMXCs, ONpENesieT BOZMOXHOCTH MpeaMeTa
JUIS peaiu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeilb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEr0o 0O0pa30BaHUs, a TaKkKe TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHUs XMMHH Ha YPOBHE LI€JIeH U3y4yeHHUs MPEeIMETa U OC-
HOBHBIX BHUJIOB y4€OHO-II03HABATEIBHOM JEATEIbHOCTH 00YYarolerocs 1mno ocBoe-
HUIO Y4eOHOTO COAepKaHuUS.

3HaHUE XMMHHU CIIY>)KUT OCHOBOHM Il (JOPMUPOBAHUS MHUPOBO33pPEHUSI 00Y-
YaroIIEerocs, ero MpeACTaBIeHU O MATEPUAIIBHOM €IMHCTBE MHUPA, BaXKHYIO POJIb
UTparoT (popMUpYyEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILCHUIX SHEPTUU
U 00 DBOJIIOIMM BELIECTB B MPUPOJE, O MYTIX pEUIEHUs TI00ajJbHBIX MpoOJieM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
9KOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH JJIsl caMOpa3BUTHS U (POpMUpPOBa-
HUS KyJIbTYpbI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATBbHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIIOCOOHOCTEH
00y4aroluXxcs, HaBBIKOB UX CAMOCTOATEIbHOU y4eOHOM NIeATeNbHOCTH, dKCIEpHU-
MEHTAJbHBIX U UCCIEIOBATENbCKUX YMEHHI, HEOOXOJMMBIX KaK B MOBCEIHEBHOMN
YKU3HU, TaK U B MPO(ECCUOHATBHON NeATEIbHOCTH;

3HaKOMHUT €O CIeHU(UKON HaydHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJI[a HA €IUHCTBO IIPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOINXCS;

CHoCcOOCTBYET (POPMHUPOBAHUIO ILIEHHOCTHOTO OTHOUIEHHMS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOIMYECKOE
oOpa3oBaHue 00yJarONTUXCsl.



JlanHble HampaBieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
coJiep>KaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBISIETCS MeJarornuecku aaanTupo-
BaHHBIM OTpakeHHEM 0a30BOI HayKH XMMHH Ha OINpEAeTIEHHOM 3Tare e€ pa3Bu-
THSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYUYAIOIMIMMUCS CUCTEMBI IEPBOHAYAIBHBIX TOHATUN XMMUHU, OCHOB HeE-
OPraHMYECKOM XMMHUHU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHATUH OpraHuye-
CKOU XUMUH.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuun. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 110 MPUHIIMITY [TOCIEI0BA-
TEJIBHOI'O PAa3BUTHUA 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEACTABICHHUNM PAa3HOIO
YPOBHA:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEJCTaBICHUNA 00 3JIEKTPOIUTHUECKON AMCCOLMAINK BEIIECTB B pPacTBO-
pax.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE DMIIMPUYECKHU II0JY-
YEHHBIX M OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHHe MporpamMmbl MO XUMUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTAB-
JIEHUSI 0 XMMHUYECKOW COCTABIISIIONICH HAYyYHOW KAapTUHBI MUpaA B JIOTUKE €€ CH-
CTEMHOU NMPUPOBI, IECHHOCTHOTO OTHOUIEHUSI K HAYYHOMY 3HAHUIO U METOJaM I10-
3HaHUS B HayKe. M3yueHne XuMuu MpoOUCXOIUT C IIPUBJICUEHUEM 3HAHUM U3 paHee
M3YYEHHBIX yUeOHBIX MpeaMeToB: « OKpyx)aromuii Mup», «buosnorus. 5—7 kimacce»
u «Pusuka. 7 xiaccy.

[Ipy U3ydeHUH XUMHH MPOUCXOIUT (HOPMUPOBAHUE 3HAHMM OCHOB XHMHYE-
CKOM HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON JIeATENb-
HOCTH YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUIIUX (PAKTOB, MOHSATUHN, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUM, TOCTYM-
HBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTePa, SI3bIKa HAYKU, B MPUOOIIEHUH K
HAay4YHbIM METOJaM NMO3HAHUS NPU W3YYEHUH BEIIECTB U XMMUYECKHUX PEAKLHH, B
GbopMHUpPOBAaHUY W PA3BUTHH MO3HABATEIBHBIX YMEHUN M MX MPUMEHEHUU B yueO-



HO-TI03HABATEIbHON M yueOHO-HCCIIEeI0BATENIbCKON I€ATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 0e30macHOro oOpaIieHus ¢ BEIeCTBAMH B MTOBCEAHEBHOMN KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 11eJU, KaK:

— (hopMHUpOBaHKE UHTEJUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000-
Pa30BaHMIO, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHSATUIO pEIICHUH, Coco0-
HOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HANpaBJICHHOCTh OOYYEHHs] HAa CHUCTEMAaTUYECKOE NPHOOIICHHE 00yYaro-
HIMXCSI K CaMOCTOSATEIBLHOM IMO3HABATENIbHON NIeATebHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMHH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (hopmupoBaHue 001IeH (PYHKIIMOHAIBHON U €CTECTBEHHO-HAyYHOU rpamMoT-
HOCTH, B TOM YHCJIE€ YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIEr0 MH-
pa, UCTIONb3ys 3HAHUS U OTIBIT, OJYYCHHBIC MTPH U3yUYEHUU XUMHH, IPUMEHSITH HX
IIPU PEIICHUH TPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIHHOCTH;

— ¢opMupoBaHHE y 00yUYaOIUXCSI TYMAHUCTUYECKUX OTHOIIECHUH, TTOHUMa-
HUS [IEHHOCTH XMMHUYECKUX 3HAHUH N7l BHIPAOOTKH SKOJOTHYECKH IIeIecoo0pas-
HOTO MOBEJEHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHUBAIUU K O0YyUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOEHHS 00IIEYesIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpOo(uIis U HAMIPaBICHHOCTH JaIbHEHIIIEr0 00ydYeHHUS.

Oo1ee 4ncno yacoB, OTBEAEHHBIX ISl U3yYEHHUS] XUMUW HA YPOBHE OCHOBHO-
ro obuiero odpazoBanus, coctaBiusier 136 yacos: B 8 kinacce — 68 yacos (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHUE Be-
niectB. [loHsiTMe 0 MeTONaxX mo3HaHus B XuMuU. UYuctele BemecTBa u cMmecu. Cro-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JIEMEHTBI. CHMBOIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U cnoKHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyia. BaneHTHOCTP aTOMOB XMMHMYECKHX 3J€MEHTOB. 3a-
KOH TOCTOSHCTBa cocTaBa BemlecTB. OTHOcUTenbHas aTomMHas macca. OTHocH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YUCJIa CTPYKTYPHBIX €AuHUIl BeulecTBa. Pacu€Trl o opMynam xumuue-
CKHX COETUHEHHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB 00pa3L0OB HEOPTraHUYECKUX BEUIECTB, HAONIOACHHE (PU3HNYe-
CKkMX (TUTaBJIEHUE BOCKA, TasHHUE JIbJa, paCTUpPAHHUE caxapa B CTYIKE, KUIICHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICCTBHE M€Jla C KHCIIOTOW) SIBIICHWH, HAOIIOJIEHUE U OMUCaHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX Peakluil (pasyiokeHue caxapa, B3auMoIei-
CTBHE CEPHOM KHCJIOTBI C XJIOpUIOM Oapwisi, pazioxkenue ruppokcumaa meau (I1)
MIpU HarpeBaHWH, B3aUMOJICHCTBUE Kefe3a ¢ pacTBopoM coiii meau (1), uzyuenue
CIIOCOOOB pa3/eieHus] CMeCcel: ¢ TIOMOIILI0 MarHuTa, (PUIHTPOBAHUE, BHITAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadwus, MPOBEICHWE OYUCTKHA TOBAPCHHOW COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJECHUS OIbITa, WUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMsS MacChl, CO3JaHIE MOJIeTIe MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxaenne Kuciaopoa B mpupoje, GU3nIecKkne u XMMHUIEeCKUE CBOM-
ctBa (peakuuu ropenust). Oxkcunpl. [Ipumenenue kucnopoaa. CriocoObl MOTyUeHUS
KHCIIOpOJia B JIAOOPATOPUM U MPOMBILIUIEHHOCTU. KpyroBopoT kuciopoga B npu-
pone. O30H — amoTpornHast MoAU(PUKAIHS KUCIOPOIA.



TennoBoit 3PPeKT XMMUUECKON peakiuu, TEPMOXUMUYECKHE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKUE peakuuu. TOIIMBO: Yyrojib U METaH. 3arps3HEHUE BO3AY-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U mpocToe BemecTBo. Haxoxienre Bogopoaa B Mpupo-
ne, (u3mvyeckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI TMOJTYyYEHUS.
Kucnots! u conu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurtens. PactBopel. Hackl-
IICHHBIE U HEHACBIIICHHBIE PACTBOPHI. PACTBOPMMOCTH BelIECTB B BojJie. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Boabl. OcHOBaHus. Ponb pac-
TBOPOB B IIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT BoJibl B pUpoje. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUKCTKA IPUPOIHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcupasl. Kiaccubukarms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIE, aMPOTepHBIC) U HecolieoOpa-
3yromne. Homenknatypa okcu10B. @U3NYECKUE U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanys ocCHOBaHMIA: MIENOYH U HEPACTBOPHUMBIE OCHO-
BaHus. Homenkiarypa ocHoBaHui. @U3nYeCcKUe U XUMUYECKUE CBOMICTBA OCHOBA-
Huii. [lonyuyenune ocHOBaHU.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MetaiioB H. H. bekerosa. [Tomy-
YEHUE KUCJIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, paclio3HaBaHWE U U3yYEHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBHS BO3ZHMKHOBEHHS U MPEKpaICHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U ONHUCAHUE UX CBOMCTB,
MoJlyuyeHue, coOupaHue, pacliosHaBaHUE U U3yYeHHE CBOMCTB BOJIOpO/1a (TOpEeHHE),
B3auMoOJielicTBUE Bojioposa ¢ okcuaoM meau (1) (Bo3aMOKHO MCIONIB30BAHUE BU-
JleOMaTepHalioB), HaOM0IeHne 00pa3LoB BEUIECTB KOJINYECTBOM | MOJIb, UCCIIEN0-
BaHME OCOOECHHOCTEH pacTBOPEHUS BEUIECTB C PA3JIMYHON pPaCTBOPUMOCTbIO, MPHU-
TOTOBJIEHUE PACTBOPOB C OMPEICIEHHON MAaCCOBOW NIOJIEM paCTBOPEHHOTO BEIlE-
CTBa, B3aUMOJICHCTBHUE BOJIbl C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BaHUE BHIEOMATEPUAIIOB), MCCIeN0BaHNEe O0pa3l0B HEOPraHMYECKHUX Be-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHWE W3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBopax KHUCIOT W Iesiouel, u3ydeHue B3zaumonaercTBus okcuma meau (Il) c



PacTBOPOM CEPHOM KHMCIOTBI, KUCIOT C METAJUIAMH, PEAKIIMKA HEUTpaIu3aluu, Imo-
Jy4€HUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METaula APYTUM M3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxunenmue knac-
Chl HEOPraHUYECKUX COCTUHEHUIN».

Iepuoauueckud 3akoH u Ilepuoaumyeckass cucreMa XHUMHUYECKHX IJJIe-
MeHTOB /I. U. MenneneeBa. CtpoeHne aToM0OB. XMMHYeCKasA CBsA3b. OKHUCIH-
TeJIbHO-BOCCTAHOBUTE/IbHbIC PEaKIIMHU

[lepBble TOMBITKM KIAcCU(PUKAIMKU XUMUYECKUX diemMeHToB. [lonstue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIET0OYHO3EMENIbHbIE METalIbl, rajao-
TeHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u anmuHHonepuojHas ¢dopmbl [lepuoamnye-
CKOM cucTteMbl xuMmuieckux aneMeHToB /. 1. Menneneesa. Ilepuoabl U rpyIirsl.
@U3NYECKAN CMBICII MMOPSIKOBOTO HOMEpPA, HOMEPOB IEPUOAA U TPYIIIBI DJIEMEH-
Ta.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB TepBhIX 20 XxuMuueckux snemeHToB [lepuoanye-
ckou cucremnl [[. . MenneneeBa. XapakTepucTUKa XMMUUYECKOIO 3JIEMEHTA I10
ero nojoxeHuto B [lepuonnueckoint cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTU M3MEHEHUS pagnyca aTOMOB XMMHUYECKUX JJIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHS HAyKU U npakTuku. [. 1. MenneneeB — yu€HbIN U rpax-
JTaHWH.

Xumuyeckas cBsizb. KoBasieHTHast (MOJsipHAs M HEMOJSIpHAsi) CBSI3b. DJICK-
TPOOTPULIATEIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakuuu. [Ipo-
LIECCHI OKUCIIEHHS U BOCCTAHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHIA IUHKA C pACTBOPAMH KUCJIOT U IIEJIOYEH, IPOBEAEHUE OMBITOB, UILTIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkluil (ropeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUHU XMMHH B 8 KJlacce OCy-
MIECTBIISIETCS. YepPe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX TOHSTHH,
TaK W TMOHATHM, SABJISIONIMXCA CHCTEMHBIMHM JUJI1 OTHEIBHBIX NPEAMETOB €CTE-
CTBEHHO--Hay4YHOT'O LIMKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CUHTE3, KIacCU(PHUKAIMS, TEPUOTUIHOCTD, HAOIIOACHHUE, IKCIIEPH-
MEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJENb, SIBIICHUE.

dusuka: marepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIUJ, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, FJEKTPUUYECKUHN 3apsij, BEIIECTBO, TEJI0, O0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUs1, KOCMOC, IJTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HBIE UCKOIIAEMbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peaKius

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMHUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XH-
MHYECKHUX JJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KNS, KAJbLHS U UX COCTNHEHUN B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIBI XUMAYECKON CBS3U. THIIBI KPUCTAIUIMYECKUX Pe-
IETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSAIINXCS K PAa3IM4YHBbIM KJIacCaM HEOPraHWUYECKUX COEIIH-
HEHUM, FTEHETUYECKas CBA3b HEOPraHUYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
Y COCTaBY YYaCTBYIOIIMX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3 (eKTy, Mo u3me-
HEHUIO CTENEHEH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO y4a-
CTUIO KaTajau3aropa). JK30- U DHAOTEPMUYECKHE PEAKLIUHU, TEPMOXHUMHYECKUE
YPaBHEHHUS.

[Tonsitue o ckopocT xumMudeckor peakuuu. [loHsTue 00 0OpaTUMbBIX U He-
00OpaTUMBIX XUMHUYECKUX peakuusax. [[oHaTHe 0 TOMOreHHBIX U TeTePOreHHBIX pe-
akuusx. [lonarue o karamusze. IloHsATHE O XMMHUYECKOM paBHOBeCUU. DaAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOM PEAKUMU U IOJOKECHUE XMMUYECKOrO0 paB-
HOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIUHU, DJIEKTPOHHBIN OalaHC OKHUC-
JIMTEIBbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE ypaBHEHUN OKHCIIHMTENb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMI ¢ MCHOJIb30BAaHUEM METO/a AJIEKTPOHHOro Oa-
JIaHCA.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHu3M IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMHA BHUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE U COKpAIEHHBIE NOHHBIE ypaBHEHMs peakuuil. CBONCTBAa KHUCIOT, OCHO-
BaHU U COJI€l B CBETE MPEICTABICHUN 00 3JIEKTPOJIMTUYECKOM ITHCCOLMALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIO-
puaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKIUU OT
BO3JICHCTBHSI Pa3IMYHBIX (DaKTOPOB, HUCCIETOBAHUE AIEKTPOIPOBOIHOCTH PaCTBO-
POB BEIECTB, IpoLEcca TUCCOLMALNN KUCIIOT, IIeIoYel U conei (BO3MOXKHO HC-
MI0JIb30BaHUE BUJIEO MATEPHAJIOB), IPOBEACHHUE OINBITOB, WILTIOCTPUPYIOMIUX MPH-
3HAKU MPOTEKAaHMsI peaklnii MOHHOro ooMeHa (0Opa3oBaHHE OCA/IKa, BBIIEICHUE
rasza, o0Opa3zoBaHUE BO/JIbl), OIBITOB, WUIIOCTPUPYIOIMINX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHHEe, pPEaKUUU Ppa3JI0KEHUS, COCIUHEHUs),
pacro3HaBaHUe HEOPraHUYECKUX BEUIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKLIUI Ha
VIOHBI, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTauibl 1 X COeIMHEHUS

OO01ast xapakTepucTuka rajioreHoB. OcCoOEHHOCTH CTPOEHHUS aTOMOB, Xapak-
TEpHbIE CTereHu okucieHus. CTpoeHue M (PU3MUecKre CBOMCTBAa MPOCTHIX Be-
IIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA HA TTPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTajulaMH, HEMETaJJIaMU, enoyaMu). XiaopoBoaopod. ComnsiHas KUCI0Ta, XUMH-
YECKHUE CBOKCTBA, NOJIyYeHUE, TPUMEHEHHE. JIeMCTBHE XII0Opa U XJIOPOBOIOPOIa HA
OpraHu3M 4YenoBeKa. BaxkHenre XJI0pHuIbl U UX HAXOKJIECHHUE B IPUPO/IE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UYECKUE U
XUMHUYECKue cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pusnveckre 1 XMMHUYECKHE CBOMCTBA (00IIKEe KaK MpeACTaBUTe-
Js1 KJ1acca KUCIOT U creruduyeckue). XUMHUUECKHE PEeaKIiy, JIeKallie B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KuciotThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyiab(}ar-HoH.
Haxoxenue cepol 1 €€ COeIMHEHUI B PUPOJIC. XUMUUYECKOE 3arps3HEHUE OKPY-
YKAIOLLEH cpeibl COEMHEHUSIMU CEphl (KUCIOTHBIE A0/, 3arpsi3HEHHE BO3AyXa U
BOJI0EMOB), CITIOCOOBI €r0 MPEJOTBPAIICHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIC CTEMEHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyroopor a3ora B mpupojae. AMMUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOICTBa (00IIME KaK MPECTaBUTENS Kilacca KUCIOT U cnerdudeckue). Mcnonb-
30BaHKME HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arpsA3HEHUE OKpYKalollehd cpeibl COCNUHEHHUSIMU a30Ta (KUCIOTHbBIE
JOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbl U BoAoéMoB). docdop, amioTporHbie Mo-
mudukarmu Gocdopa, pusndeckne u xummdeckue crorictsa. Oxcua gocdopa (V)
u QocdopHas kuciora, PU3NYECKHE U XUMUYECKHE CBOICTBa, moxydeHue. Hc-
noJib30BaHue GpocdaToB B KaUECTBE MUHEPAIBbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. YTJIEpOJ, aluIOTPOIHbIE MOIU(DHKa-
IIUM, PAacTpOCTpaHeHHE B MpHUpPOJe, (HU3MUecCKhe M XUMHUYECKHE CBOWCTBA. AJ-
copouusi. Kpyrosopot yriepona B npupoje. OKCuibl yriiepoaa, ux Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IEUCTBHE HA JKUBBIE OPTaHU3MBbI, TIOJYYCHUE U MPUMEHE-
HUEe. DKOJIOTUYECKHe MpoOIeMbl, CBsi3aHHbIEe ¢ okcuaoM yriepoaa (1V), rumoresa
rJ100aJbHOTO MOTEIUICHUS KJIIMMaTa, MapHUKOBBIN 3d(PekT. YronbHas KuciaoTa u eé
conu, uX GU3NYECKHe U XUMUYECKHE CBOWCTBA, MOTyYeHHEe U mpuMeHenue. Kade-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbI. Vcmonb3oBaHne KapOOHATOB B OBITY, Me-
JTUIMHE, TPOMBIIIJIEHHOCTH U CEJIBCKOM XO3SIHCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe HCTOYHUKH YIJIEBOIOPOJAOB (YroJib, MPUPOIHbIN ra3, He(Th), MPOAYK-
Thl UX MepepaboTku (OCH3UH), UX POJib B OBITY W MpoMmbinieHHOCTH. [loHATHE O
OMOJIOTUYECKA Ba)KHBIX BEIIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX POJH B
KU3HU YejoBeka. MaTepuanbHOE €IMHCTBO OPTraHMYECKUX U HEOPTaHHMYECKUX CO-
eIMHEHUI.

Kpemumuii, ero ¢puznyeckre 1 XMMHYECKHE CBOWCTBA, MOTyUYeHUE U MTPUMEHE-
Hue. CoequHeHNs] KpeMHUs B npupojae. O01ure npeacTaBieHus 00 OKCUIe Kpem-
Hus (V) u xpemuueBoit kucinore. CUITUKATHI, X MCIOJIL30BaHKUE B OBITY, B TPO-
MBIIUICHHOCTH. BakHelIe CTpouTenbHbIE MaTepHallbl: KepaMHKa, CTEKIIO, Iie-
MEHT, 0€TOH, kesie300eToH. [IpoGaeMbl 6€30MacHOr0 MCMOIb30BAHUS CTPOUTEIIh-
HBIX MaTE€pPUAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBEICHUE KAYEeCTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIO/ICHUE MPU3HAKOB



UX MPOTEKAHMUsI, ONBITHI, OTpaXKaroLUe GU3NIECKUE U XUMUYECKHE CBOICTBA Tajio-
F€HOB M UX COEAMHEHWH (BO3MOYKHO HCIIOJb30BAaHWE BUICOMATEPHUATIOB), O3HA-
KOMJIEHHE ¢ oOpasliaMu XJIOpUI0B (TaJOTCHHUIO0B), O3HAKOMJICHHE C OOpa3laMu
Cepbl U €€ COeMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOII0-
JIeHue mpoiiecca oOyriiMBaHUs caxapa IMoJ IeMCTBUEM KOHIIEHTPUPOBAHHOW cep-
HOM KHCJIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uoH U HAOII0eHIe TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHMaKa, IPOBE/ICHUE KAUECTBEHHBIX PEakUMid Ha UOH aMMOHUS U (oc-
(daT-uoH U M3y4YeHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOACHCTBUE KOHUEHTPHUPO-
BaHHOM a30THOM KHUCIOTBHI ¢ MEIbI0 (BO3MOXXKHO HCIOJb30BaHUE BHUIEOMaTepHa-
JIOB), U3yUYEHUE MOJIENEeN KPUCTAIMYECKUX PEIIETOK anMmasa, rpadura, Qysuiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PACTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJIEM M YCTPOWCTBOM MPOTMBOra3a, MOJIy4YeHUe, coOMpaHue, pacro3Ha-
BAHME W M3YYEHUE CBOMCTB YTJIEKUCIIOrO ra3a, IPOBEAEHNE KaYEeCTBEHHBIX peak-
Uil Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYEHUE NMPU3HAKOB UX MPOTEKaHUs, O3Ha-
KOMJIEHUE C NPOAYKUMENH CUIMKATHOM NPOMBIIUIEHHOCTH, PEIIEHNE YKCIIEPUMEH-
TaJIbHBIX 3aJ1a4 10 TeMe «BaKHEeNIe HEMETAIIIbl U KX COSIUHEHUSD).

MeTtasibl M MX COeAUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noJioxkenus B [lepuonuueckon cucreme xummudeckux snemeHToB 1. . Menne-
JeeBa U CTpoeHHst aToMOB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U MeTall-
JMYECKas KPUCTAJUIMYECKAS PEETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHU Me-
TajioB. OU3NUECKUE U XUMHUUYECKHUE CBOMCTBA MeTaJIOB. OO0I1Ke CoCcOOkI MOJTy-
4YeHUsI MeTaJUIOB. [oHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
ot koppo3uu. CriaBsl (CTaab, 9yTyH, JIOPATIOMUHUN, OpOH3a) U X PUMECHECHHE B
OBITY Y POMBIIIJIEHHOCTH.

[[enounble MeTambl: nonoxkeHue B [leproanueckoil cucTeEME XUMUYECKUX
aneMeHToB [l. 1. MeneneeBa, cTpoeHUE UX aTOMOB, Hax0XAeHUE B rpupoae. du-
3MYECKHUE U XMMHUUYECKHE CBOMCTBA (HA mMpuMepe HaTpus U Kanus). OKCUIbI U TUJI-
POKCHUIBI HATpUS U Kanus. [[puMeHeHne ea0uYHbIX METAJJIOB U UX COCINHEHU.

[IlenoyHo3eMenbHbIE METAIIBI MAarHUM M KaJbLUM: noJiokeHue B [lepuonu-
YeCcKON cucreme xuMuueckux siiemeHtoB [[. M. Menneneesa, ctpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. OU3nyeckue U XMMHUYECKUE CBOWCTBA MarHus U
KaJblusl. BakHeine coeMHeHUsl Kalblus (OKCUM, TUIAPOKCUM, conn). Keéct-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.



AmoMuHMIL: IostokeHue B [leproauyeckoil cucteme XUMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpOCHHE aTOMa, HaxX0XKAeHUE B ipupoae. Puznueckue u Xu-
MUYECKHE CBOICTBa amtoMUHHUSA. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucTeMe XUMHUECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKJICHUE B pupoJe. PU3NUECKUE U XUMHU-
YeCKUe CBOMCTBA xkere3a. OKCcHIbl, THApoKCcH bl i cosn xkere3a (1) u sxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAUIOB M CIUIABOB, MX (PU3UYECKUMU CBOM-
CTBaMHU, U3YYECHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJIa KaJbLUs U HATPUS C
BOJOM (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE CBOMCTB
KECTKOM BOJBI, IPOIIECCA TOPEHUS KeJie3a B KUCIOopoie (BO3MOYKHO HCIIOJIb30Ba-
HUE BUJIEOMATEPHUAIIOB), PU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMIl HA HOHBIL:
MarHus, KajbllWs, alOMHHHS, IHHKa, kene3a (I1) m xkemeza (lI), memm (11),
HaOJIIOICHUE U ONMCAaHUE MPOLECCOB OKPALIMBAHUS TJIaMEHU HOHAMH HaTpHsl, Ka-
JUS. U Kaiblusg (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPUAIIOB), HCCIEIOBAHUE
aM(pOTEPHBIX CBOMCTB THUJIPOKCHIA AIIOMUHUS W THAPOKCHIA ITUHKA, PEIICHHE
HKCIIEPUMEHTAJILHBIX 33/1a4 10 TeMe «BakHelIe MeTaibl U UX COCTUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa n maTepualisl B IOBCEIHEBHOM KU3HU 4eloBeKa. be3onacHoe nc-
MOJIb30BAHUE BEIIECTB M XMUMUYECKUX peakiuil B ObITy. [lepBas momoipb mpu Xu-
MHUYECKHX 0KOTaxX M OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
po0Iem.

Xumuueckuii IKCnepumenm:

H3y4deHHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€U MPU M3YYEHUHU XUMHUHU B 9 Kjacce ocy-
MIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK U TIOHSATUM, SBJISIONIUXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEIMETOB €CTe-
CTBEHHO--HAy4YHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpusi, aHalu3, CUHTE3, Kiaccu(uKalus, NepUOAUYHOCTh, HAOMIOIEHUE, DKCIIe-
PUMEHT, MOJICTUPOBAHKE, W3MEPEHHE, MOJCIb, SBIICHUE, MAPHUKOBBIN 3(deKT,
TE€XHOJIOTUS, MATEPUAJIBI.



@dusuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TO-
Ibl, PAJIMOAKTUBHOCTD, MOJIEKYJIA, IICKTPUUECKUN 3apsif, MPOBOJHUKH, TOIYIIPO-
BOJHUKH, TUAJICKTPHUKH, (HOTODJIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHUE BEILECTBA, I'a3, pacTBOpP, PaCTBOPUMOCTb, KpUCTANIMYECKas pPELIETKA,
CIUIaBblI, (PU3NUECKHE BEIUYMHBI, CIUHUILIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPaH-
CTBO, TUTAHETHI, 3BE37bI, COIHIIE.

buonorust: ¢ortocuntes, npixanue, Ouocdepa, dKOCHCTEMa, MUHEpPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPOABI, MOJIE3-
HbIE€ UCKOIIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyAbTATHl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111€eT0 00pa3o0-
BaHMSI JIOCTUTAIOTCS B XOJ€ OOy4YeHHS XUMUU B €IUHCTBE Y4EOHOW M BOCIHTA-
TEJIBLHOUW JIeATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHCKUMHU COIUO-
KyJIbTYPHBIMHU M TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBuJIaMd U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpoleccaM CaMOMO3HaHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JInyHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJ-
CTBOBAThCSI CUCTEMOI MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OIIbI-
Ta JEATEIIbHOCTH HAa €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEJIMI0, TIOHUMaHUs 3HAYEHUS XUMHUUYECKON HAyKW B KU3HU CO-
BPEMEHHOTO 00I111eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOUN MHpOpMAIIMEH O Tie-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XWMHH, 3aWHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMSA:

MPEACTABICHUS] O COIMAJIbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IICHUI B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO IO-
JIe3HOM, y4eOHO-UCCIIeI0BATeILCKON, TBOPUECKON U APYTUX BUIAX JACATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH MPHU BBIMIOJHEHUH y4eO-
HBIX, TTO3HABATENIbHBIX 3a71a4, BBHIMOJHEHUU XUMUUYECKUX SKCIEPUMEHTOB, CO3/a-
HUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHHUMAHUIO M B3aUMOIIOMOIIHU B
IpoIIecce ITOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U
MOCTYIKA CBOMX TOBAPHUILECH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C Yyué-
TOM OCO3HAHMS TTOCJICACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIUE OC-
HOBY JIJISl TOHUMAaHUs CYITHOCTH HAy4YHOM KapTHUHBI MUpa, MPEJICTaBICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKAa C MpHU-
POIHOM CPENION, O PO XUMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAlPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC JJIsi OOBSICHEHUST HAOII0JaEMbIX MPOIECCOB U SIBJICHUH, TO-
3HABATEJNbHOU, THPOPMAIIMOHHON U YUTATENIbCKOW KYJIbTYpbI, B TOM YUCJIE HaBBI-
KOB CaMOCTOSTEJIbHON pabOoThl C yueOHbIMU TEKCTaMU, CIIPABOYHON JIUTEPATYpPOH,
JIOCTYITHBIMU TEXHHYECKUMU CPEJICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA,



UHTEpEC K OOyUYEHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTH K caMOOOpa30BaHHUIO, TPOCKTHON U MCCIIEAOBATEIBCKONU IESITEIBLHOCTH,
K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS 00Y4YE€HHUS B JaJIbHEUIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3/10POBbA:

OCO3HAHME LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHME MOCIEACTBUN U HEMPUSI-
THE BPEIHBIX MPUBBIYCK (YIMOTPEOIICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHus), He0O-
XOAUMOCTHU COOJIIO/IEHUS IPABUJI OE30MaCHOCTH MPU OOpPAIEHUH ¢ XMMHYECKUMU
BELIECTBAMU B OBITY U peabHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJIOBOM AESATENbHOCTH, B TOM YUCJE HA OCHO-
B€ MIPUMEHEHHUS NMPEAMETHBIX 3HAHUI MO XMMHUH, OCO3HAHHBIA BBHIOOP MHIMBUIY-
aJIbHOM TPAaeKTOPUM MPOAOHKEHUsS 00pa3oBaHMs ¢ yYETOM JIMUHOCTHBIX UHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBbHON AEATENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCHOHATILHOM CpeIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOUYHUKY KU 3-
HU Ha 3emJie, OCHOBE €€ CYLIECTBOBAaHUS, TOHMMAaHUE LIEHHOCTH 3I0pOBOI0 U 0€3-
OMACHOro o0pa3a »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (hu3nye-
CKOMY M TCUXMYECKOMY 3/J0POBBIO, OCO3HAaHHE IEHHOCTU COOJIIOJIEHUS TMpaBUII
0€e301acHOro MoBEACHUs MpHU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOIMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHS 3KOJOTHYECKON KYJIbTYphl, OCO3HAHUS INI0OATLHOTO XapakTepa SKOJIOTHU-
YeCcKUX MpoOJIeM U MyTeH UX pEelIeHHus MOCPEeICTBOM METOJI0OB XMMHH, SKOJOTHYe-
CKOT'O MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B MO3HABATEIbHON, KOMMYHH-
KaTUBHOW U COLIMAJIBHOM MPAKTUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe mMeTanpenMeTHBIX pe3ylbTaToOB BBIACIAIOT 3HaYUMbIE IS (popMHu-
pPOBaHUS MUPOBO33PEHHUS OOIIEHAYYHbIEC TOHATHUS (3aKOH, TEOPHUs, IPUHIIMIL, TUIIO-
Te3a, (pakT, cucTema, MpoUEecc, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCTIONIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX MPEAMETOB (OpMHpPOBATH MPEACTABICHHUE O LEJIOCTHOM HAyYHOW KapTHUHE
MUpPa, U yHHMBEpCaJbHbIE y4eOHbIE AEWCTBUSA (ITO3HABATENIbHbIE, KOMMYHUKATHB-
HbIE, PETryJISITUBHBIC), KOTOpPbIE 00ECIeunBaoT (OPMUPOBAHNE TOTOBHOCTH K ca-
MOCTOSITEIBHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHUIO YU4EOHOH 1€ATEIbHOCTH.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

YMEHUS UCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOCHHUH 3Ha-
HUM: pacKpbIBaTh CMBICI XUMHYECKUX MOHATUN (BBIACIATh UX XapaKTepHBIE MPHU-
3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMHU MOHSTHUIMH), UCIIOJIb30BATh MOH -
THUS 7151 OOBSICHEHHS OTJIENbHBIX (PaKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U KPH-
TepUH TSl KiIacCu(UKAIMM XUMHUYECKUX BEHIECTB M XUMUYECKUX PEaKIuil, ycTa-
HABJIMBATh MPUYMHHO-CIICJICTBEHHbBIE CBSI3U MEXKy OOBEKTAMH U3Y4YECHUS, CTPOUTH
JIOTUYECKUE PACCYKIEeHUs (MHIAYKTUBHBIC, E€TyKTUBHbBIC, [0 AHAJOTUH), JENaTh
BBIBO/IbI M 3aKJIFOYECHUS;

yMEHUE MPUMEHATh B MpOLEcCe MO3HAHMS MOHATHS (IpEeIMETHbIE U MeTa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MTPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast (opMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MpHU PEHIeHUH YYeOHO-II03HABATENbHBIX 337a4, C YUETOM ITHX
MOJICJIbHBIX TPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU-
3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUIA, BbI-
SBIIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3H U MPOTUBOPEUNS
B M3Y4YaeMbIX IIPOLECCaX U SBJICHUSX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHUE UCII0Ib30BATh MOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO-
3HaHUs, a TAK)XKE B KaUeCTBE OCHOBBI JIJIs1 OPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

npuoOpeTeHne OmbITa MO MIAHUPOBAHUIO, OPTraHU3aLUN U IPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0AaTh 3a XOJOM Ipoliecca, camMoCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHOIO OMNbITA, UCCIEAOBaHUS, COCTABIATh OTYET O MPO-
JeJIaHHOM pabore.

Pabora ¢ unpopmaunmeii:

yYMEHUE BbIOMPATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIMIO pas3-
JUYHBIX BUAOB M (POPM Npe/CTaBIICHUS, MOJYYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIONYJIApHAs JIMTEpaTypa XUMUYECKOTO COAEPKaHUs, CIIPABOYHBIE MOCO-
ous, pecypcbl IHTepHEeTa), KpUTHUECKH OLICHUBATh MPOTUBOPEUMBYIO U HEIOCTO-
BEpPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
yu4eOHBIX U TIO3HABATEIBHBIX 33/1a4 ONPEIEIEHHOTO TUIIA, TPUOOPETEHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,



CaMOCTOSITENIHO BbIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTFOCTPUPOBATH PEIIaeMble 33J]a4l HECIIOKHBIMH CXEMAMHM, TUarpaMMamu, JIpy-
rumMu Gpopmamu rpa@uKu U X KOMOWHAIIUSMU;

YMEHHE HCII0JIb30BATh U aHAIW3UPOBATh B Mpolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIBCKOIO
XO034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IIPUPOJHOUN CPEIBI.

KoMMyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHMsI 3aJ]aBaTh BONPOCH! (B XO/€ auajnora v (Win) AMCKYCCHUU) MO Cylie-
CTBY O0CYyXJaeMOH TeMbl, (OpPMYJIUPOBATH CBOU MPENJIOKEHUS OTHOCUTEIIHHO
BBIIIOJIHEHHUS NTPEIOKEHHON 3a/1a4K;

YMEHUS MPEACTABIATh MOJIYUYEHHBIE PE3yJIbTaThl MO3HABATEIBHON JESITENb-
HOCTH B YCTHBIX U IUCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALNIO PE3YJIbTaTOB BhI-
NOJIHEHUS! XUMUYECKOT0 3KCIEpUMEHTa (JabOpaToOpHOro OmbITa, JabOpaTOpHOM
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHUsI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HA-
BATEJIbBHOW W HCCIIEAOBATEIICKON NESITENBHOCTH NPHU PEIIEHWH BO3HUKAIOIIHUX
npo0JeM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB M COrJIaCOBaHMS MO3ULUNA (00CYX-
JeHUsi, OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUS COBMECTHBIX JA€ii-
CTBHi, ompeesieHue KpPUTEPHUEB IO OLCHKE KauyeCTBAa BBHIMOJIHEHHON paboThl U
Apyrue).

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaTh Hanbosee 3heKTUBHBIE CIIOCOOBI peleHns YUeOHbIX U
ITO3HABATEIIbHBIX 3a]1a4, CAMOCTOSATEIIBHO COCTABIIATh WM KOPPEKTUPOBATH MPE-
JIO’KEHHBIM aJTOPUTM JEWCTBUW MPH BBITOJHEHUU 3aJaHUN C YUYETOM MOJYy4YECHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX O0BEKTaX — BELIECTBAX U PEaKLMsIX, OLICHUBATh CO-
OTBETCTBUE MOJYYEHHOI'O PE3YJIbTATA 3asBJICHHOM L€)W, YMEHUE MCIOJb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeMeTHBIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEeIbHOTO COAEpKa-
HUS, YCTAHOBJICHHOTO JaHHOW (emepanpHOl pabodeil mporpamMmoil, BBIACISIOT:
OCBOEHHBIE 00YYaIONIMMUCS HayyHbIe 3HAHUS, YMEHHUS U CIOCOObI AeMCTBHIA, cIie-
nuduyueckue g NpeaMeTHON 00J1acTh «XUMUsD», BUIIBI ACSATEIBHOCTU MO TMONY-
YEHUIO0 HOBOT'O 3HAHHUA, €r0 MHTEPHpPETALNH, MPEeoOpa3oBaHUI0 U MPUMEHEHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYyAIIHIX.

K koHniy oOyuenus B 8 kjacce npegMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



PACKpbIBaThb CMBICII OCHOBHBIX XMMHMYECKMX MOHSITHH: aTOM, MOJIEKYJIa,
XUMHAYECKUN JJIEMEHT, INPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTENECHB
OKHCIICHUS, XUMHUECKasl peaKIysl, KiIacCu(PUKAIM peakiuil: peakiiuu co-
CAMHEHUS, PEAKINK PA3NIOKEHUsI, PEaKIIMK 3aMEIIeHMs], peakliui 0OMeHa,
9K30- U DHAOTEPMHUYECKUE DPEAKIMHU, TEIUIOBOM 3 EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aToMHas OpOuTalb, paauyc aToma, Xu-
MHYECKasl CBs3b, MOJSAPHAs W HENOJSIPHAs KOBAJICHTHAsl CBA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas 10Ji1 BeUIeCTBa (IPOLIEHT-
Hasi KOHLIEHTpaIKsl) B pacTBOPE;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX IOHATHHA WU IPHU-
MEHSTh 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY /I COCTaBJIeHUS (OpMys Be-
HIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTEIEHb OKHCJICHHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, MPUHAIIICHK-
HOCTb BEUIECTB K ONpEeIEHHOMY KJIacCy COEIMHEHHM 10 popMyIiaM, BUA
XUMHUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs!) B HEOPTaHUYECKUX COEIUHE-
HUSIX;

packpeiBath cMbica [lepuonnueckoro 3akona [[. 1. Menneneesa: neMosn-
CTPUPOBATh NOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB XMMMHYE-
CKHMX DJIEMEHTOB OT HX IOJOXKeHUs B [leproanyeckoil cucreme, 3aKOHOB
COXpAaHEHMS] MacChl BEIIECTB, IIOCTOSIHCTBA  COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

ONHKCHIBaTh M XapakTepusoBaTh TabmuuHyto ¢opmy llepuoanueckoit cu-
CTEMBI XMMHYECKHX DJIEMEHTOB: Pa3IM4aTh MTOHATHS «IJIABHASA NOATPYNNa
(A-rpynma)» u «nobouynas noxrpynna (b-rpymnma)», manble u OoJbIIMe
NEPHUOJIbI, COOTHOCUTH 0003HAUYEHHUsI, KOTOpble uMeroTcst B Tabiune «lle-
pUOIMYECKasl cucTeMa xumudeckux syemeHToB [[. M. MenpaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEH-
TOB (COCTaB U 3apsi] si/pa, 0011ee YUCIIO0 JIEKTPOHOB U pacipeesieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PEAKUUH (110 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKLUU BE-
IECTB, MO TEIJI0BOMY 3D (DexTy);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpAICHUNA B pas-
JMYHBIX YCIIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPDHYIO MacChl Be-
HIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyse COeauHe-
HUS, MacCOBYIO JIOJII0 BEIECTBA B pacTBOpE, MPOBOJIUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOMN peaKInu;

MPUMEHSITH OCHOBHBIC OIEpAllMi MBICIUTEIHHON AEATEIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE MPUYUHHO--CJICICTBEHHBIX CBSA3EH — ISl U3YyYECHUS CBOICTB
BEILIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METOJbI MTO3HA-
HUS — HAONIOJICHUE, U3MEPEHUE, MOJIECIUPOBAHUE, SKCIEPUMEHT (peasib-
HBIN U MBICJICHHBIN);

CJeIoBaTh MpaBWJIaM TOJIb30BAHUS XMMUYECKOW TOCyloW u JiabopaTop-
HBIM 000pPYJIOBaHUEM, a TaK)Ke MpaBUiiaM OOpaIlleHus C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIIUSAMH IO BBHITIOJHEHHUIO JTA0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
J0poja U KUCJIOPO/ia), MPUTOTOBJIEHUIO PACTBOPOB C ONpPEAECIEHHON Mac-
COBOHU JI0JIEW PACTBOPEHHOIO BEWIECTBA, IJIAHUPOBATH U IMPOBOIAUTH XU-
MUYECKUE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KHC-
JIOT C TIOMOIUIBI0 UHIUKATOPOB (MaKkMyc, (peHondTanent, METHIOPAHK U

JpyTue).

K xonIy 00yueHus B 9 KJjacce peAMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHUYECKUU dJIe-
MEHT, aTOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIEHUS,
XUMHUYECKasl PEaKIUs, XUMHUYECKas CBS3b, TEIUIOBOM A(QeKT peakuuw,
MOJIb, MOJISIPHBIH O0BEM, PacTBOP, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, DJICK-
TPOJUTHUYECKAs AUCCOIMAINS, PEaKIMd MOHHOTO OOMEHa, KaTaiu3aTop,
XUMHUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpATUMbIE PEAKLIUU, OKUCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIE PEAKIUU, OKHCIHTENb, BOCCTAHOBHUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJTIOTPONHS, aM(POTEpHOCTh, XUMUYECKAsI
CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAasi), KpUCTAININUECKasl PeleT-
Ka, KOPpO3Usl METAJUIOB, CIUIABbl, CKOPOCTh XMMHYECKOW pPEaKLUH, Ipe-
nenpHO gomycrtumasi konuenTpanus [1/IK Bemecrtsa;



WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX MOHATUA U MPHU-
MEHATH 3TU NOHATHUS IPHU ONMCAHUU BELIECTB U UX MPEBPALICHUI;
UCITIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY /I COCTaBJIEHUS (OpMys Be-
IIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3JIM4YHOr0 COCTaBa, MPUHAIJICKHOCTh BEIECTB K OIpese-
AEHHOMY KJIAaCCy COCIMHEHHM 10 (opMysIaM, BUJI XUMHUIECKOU CBS3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMuecKasi)) B HEOPraHUYECKUX COCAUMHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpe/ibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COEAUHEHUN, TUIl KPUCTAJUIMYECKOM PEIIETKU KOH-
KpPETHOT'O BELIECTBA;

packpeiBath cmbich [lepuoanueckoro 3akona JI. . MenneneeBa u neMoH-
CTPUpPOBATh €r0 NMOHWMAaHUE: ONMUCHIBATh U XAPaKTEPU30BaTh TAOJIMUHYIO
¢opmy Ilepuonnyeckoil CUCTEMBl XMMHMUYECKHUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJIaBHAsi nmoarpymnmna (A-rpynmna)» u «mnoooyHas noarpynna (b-
rpyIIa)y», Majible U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTO-
pble UMEIOTCSL B MEPHUOJUYECKON TAOIUIE, C YUCIOBBIMU XapaKTEPUCTH-
KaM{ CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsii sA1pa,
o0111ee YMCII0 AJIEKTPOHOB M paclpeiesieHUue UX IO IEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB AJIEMEHTOB U
UX COCIMHEHUI B MpeJenax MaiblX MEPUOJIOB U IIABHBIX MOATPYIII C Y4 &-
TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy y4acCTBYIOIIMX B PEaklUu Be-
IIECTB, MO TEIIOBOMY d(PhEeKTy, M0 U3MEHEHUIO CTEIIEHEW OKUCIICHUS XHU-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEHUPUUECKHE XUMHYECKUE
CBOMCTBA MPOCTBIX U CIOKHBIX BEIIECTB, NOATBEPKAAs ONMHCAHUE ITPUME-
paMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XMUMHUE-
CKHUX pEaKIuy;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUECKON TUCCOIMAIIMN KUCIIOT, IIe0-
Yell M CcoJiel, TIOJIHBIE U COKpAIEHHbIE YPABHEHHS PEAKIIUH MOHHOTO 00-
MEHa, YpaBHEHUS PEAKLUM, MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETHYE-
CKOM CBSI3M MEXKY BEUIECTBAMU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUI TO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;
IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MO>KHOCTH NPOTEKAHUSI XUMUYECKUX MTPEBPAILICHHI B Pa3JIMYHBIX YCIOBU-
AX;



BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchbl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (QopMyJie COeIuHe-
HUSI, MAacCOBYIO JIOJIO BEIECTBA B PacTBOPE, MPOBOAUTH Pacu&Thl IO
YPaBHEHHUIO XUMHUECKOW PEaKINH;

coOM0IaTh TpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYJOW M J1abopaTop-
HBIM 000pYZOBAaHUEM, a TAK)Ke MpaBHJia OOPAIIEHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C HMHCTPYKLUMSIMH 1O BBITOJHEHHUIO JaOOPAaTOPHBIX XUMHUYE-
CKUX OTBITOB IO IMOJIyYEHHIO M COOMPAHUIO Tra3000pa3HBIX BEIIECTB (aM-
MHaKa U yTJIEeKUCIIOro rasa);

IPOBOJUTH PEAKIIMH, MOJITBEPKAAIONINE KadyeCTBEHHBIH COCTAaB pa3iuy-
HBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OPOMUI-, HOAMI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aAMMOHHS U MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJIHBIX pac-
TBOpPax HEOPraHUYECKUX BELIECTB;

MPUMEHATH OCHOBHBIE OTEPAIMN MBICITUTEIFHON NEATEeIPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allUi0, BBIABICHUE MPHU-
YUHHO-CJICJICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOWMCTB BEIECTB H XUMHU-
YEeCKUX peaklui, eCTECTBEHHO-HAyYHbIE METOJbl MMO3HaHUs — HaOro/e-
HUE, U3MEpPEHHE, MOJCIMPOBAHNE, SKCIIEPUMEHT (peanbHbI U MBICIECH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBO 9acoB
duekTpoHHbIe (LUpo-
Ne HaumeHoBaHue pa3je- Kourp
u/n J10B H TeM IPOTPAMMDI Beero A60- Ipakr Bble) 00pa3oBaTe/IbHbIE
P pab6oTbl  Pecypcehl
ThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BaxkHast 00-
11 JIaCTh €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOU JIeSITENb- https://m.edsoo.ru/7f41837c
HOCTH 4eJaoBeKa
12 BemecTBa 1 xumuyeckue 15 1 bubmuorexa [JOK
' peaku https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

21 Boznyx. Kucnopoa. [To- 6 bubnmnoreka HOK

’ HATHE 00 OKCUIax https://m.edsoo.ru/7f41837c
29 Bogpopoa.Ilonsarue o kuc- 8 1 bubnnoreka IIOK

' JIOTaX M COJISIX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 5 1 1 bubnmnoreka HOK

' 00 OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJ1acChl HEOP- 11 1 1 bubnmnoreka [JOK

’ TaHNYECKUX COECTUHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paspnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementon /1. U.
MenneneeBa. CTpoeHne aToMOB. XUMH4YecKas cBA3b. OKUCIAUTE]IbHO-BOCCTAHOBHUTE/IbHbIE

peakuuu

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

bubmmoteka [IOK

3.1 XHMITHCCKHX STCMCHTOR ! https://m.edso0.ru/7f41837¢c
. . Mennene-eBa.
Crpoenue atoma
XuMuueckas CBs3b.
39 OKHUCIUTEITbHO- 8 5 1 bubmmorexa [JOK
' BOCCTAaHOBUTEIILHBIE pe- https://m.edsoo.ru/7f41837c
aKIuu
but6mmoreka [IOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
Pe3epBHOE Bpemst 3 Bubmrorexa IOK
p P https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68 5 6
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9 KVIACC

KoaunuyecTBO 4acoB DieKTpoHHbIe (Hudpo-
KonTp Mpakr BbI¢) 00pa3oBaTe/IbHbIC
pabdoTbl  paGoThl  Pecypcehl

Ne HaumeHoBaHue pa3ieioB
n/n U TeM MPOrpaMmbl Bcero

Pa3ned 1. BemecTBo M XMH4YecKHe peakun
[ToBTOpEeHME U yrioyOieHue

1.1 3HaHUN OCHOBHBIX pa3je- 5 1
JIOB Kypca 8 kiacca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

19 OCHOBHBIE 32aKOHOMEPHO- 4 bubnmoreka [JOK
' CTU XMMHYECKUX PEAKIUI https://m.edsoo.ru/7f41a636
DNeKTpoNIUTHYECKAas! IUC- BuGmorexa LIOK

1.3 conanus. XUMAYECKUE 8 1 1

peaKIui B pacTBOpax https://m.edso0.ru/7f41a636

Hroro no pazneny 17
Paznea 2. HemeTraaabl 4 UX cOeMHEHUS

OOm1ast xapaKTepUCTHKA
2.1 XUMHUYECKHUX AJIEMEHTOB 4 1
VIIA-rpynnsl. ["anorenst

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

OOm1ast xapaKTEepUCTHKA

29 XUMHUYECKHUX DJIEMEHTOB 6 bubmuorexa [JOK
VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHHS
OO6mras XxapakTepucTruKa

23 XAMUYECKHAX IIIEMEHTOB 7 1 bu6mmoteka [IOK
V A-rpymisl. A30T, ¢oc- https://m.edsoo.ru/7f41a636
¢dop u ux coenuHEHUs
OO01mas xapakTepucThKa

24 XHMHYECKUX AJICMEHTOB 5 1 2 bubmmorexa [JOK
IVA-rpynmnel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTMHCHHUS

Wroro mo pazneny 25
Pa3jnen 3. MeTaiibl 4 MX COeIMHEHUS

31 OO01me cBo¥icTBa METaI- 4 but6mmoreka [IOK
JIOB https://m.edso0.ru/7f41a636

39 Baxuetimme MeTaubel 1 HX 16 1 2 bubmmorexa [JOK
COCIUHEHMUS https://m.edsoo.ru/7f41a636

Hroro no paszneny 20
Pa3nea 4. Xumus n okpy:xapomas cpeaa

41 BemecTsa u maTepuaisl B 3 1 but6mmorekxa [IOK

YKW3HU YEJIOBEKa https://m.edso0.ru/7f41a636
Hroro o pazueny 3
PesepBHOE BpeMs 3 bubnnorexa LIOK

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

OBILIEE KOJIMYECTBO YACOB 68 3) 7
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
N KoaunyecTBO yacon DJIeKTpOHHBbIE Huppo-
11/-11 Tema ypoka B Kourp Ipakr Bble 00pa3oBaTe/ibHbIE
cero pabdoTbl  paGoTbl  pecypchbl
I1 .P -
I s oo senoseka, | 1 Bu6morexa LIOK
’ https://m.edsoo.ru/ff0d210c
Tena u BelecTna
5 ITonsaTue o Meroaax mo- 1 bubmuorexka [JOK
3HAaHMUS B XUMHH https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1
I -
y | oo nmte | | Do 0K
patop P p https://m.edsoo.ru/ffod23dc
HIeHUs ¢ Ja00paTOPHBIM
000py/I0BaHUEM
y | comemememanae | SuGonra 1O
cei e https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmecei (Ha 1 1 bubmuoreka [JOK
MIPUMEPE OYUCTKHU MTOBA- https://m.edsoo.ru/ff0d28c8
PEHHO COJIN )»
bu6nmoreka [JOK
6 ATOMBI 1 MOJICKYITbI 1 https://m.edsoo.ru/ff0d2aéc
X .
;| e | BuGorea 10K
https://m.edsoo.ru/ff0d2be8
CKHX 3JICMCHTOB
8 [Ipocteie 1 cnoxHbIE Be- 1 bub6nuorexa [IOK
IecTBa https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE 1 bubnuotexa [JOK
Y4EHHE https://m.edso0.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTa-
o | e Xauas | B LOK
pMyTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX dJIe-
MEHTOB
y | S| BuGmorera LOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJIIpHAst Macca
M -
12 cxorosnovemma s coenn- | 1 bumiorexa LIOK
4 https://m.edsoo.ru/ff0d350c
HEHUHU
13 KonunuecTBo BeliecTna. 1 but6mmorexa [IOK
Mons. MonsipHas macca https://m.edso0.ru/ff0d5230
14 du3nyecknue 1 XUMHYCCKUE 1 bu6mmoreka [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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SBJIEHUS. XUMHUYECKas pe-
AKIIUA

https://m.edsoo.ru/ff0d37fa

[Ipu3nHaku u ycinoBus po-

15 TEKaHUsI XUMHUYECKUX pPe- buGmorexa LIOK
. https://m.edsoo.ru/ff0d3al6
AKIIHA
3aKOoH COXpaHEHUsI MaCChl
16 BEIIECTB )I;I/IMI/I‘ICCKI/IG bubmorexa LIOK
) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncnenus konu4ecTna,

17 MaccChl BEIIECTBA MO ypaB- bubnnoreka [JOK
HEHUSIM XMMHYECKUX PeaK- https://m.edso0.ru/ff0d5708
V5051
Knaccudukamnust xummde-

18 CKUX peakuui (coeaunne- bubnmoreka [JOK
HUSI, pa3JI0KEeHUs, 3aMele- https://m.edsoo.ru/ff0d3f34
HUsl, OOMeHa)

M. B. JIomoHOCOB — yué-

19 HBIM-2HITUKJIOIICJIUCT. bubmuoreka [JOK
O060011IeHNE U CUCTEMATH- https://m.edsoo.ru/ff0d40c4
3a1sl 3HAHUI
K o]

20 1o rewe Bewecrsa BuGmoexa LIOK

" https://m.edso0.ru/ff0d4290
MUYECKUE PEaKIIUM»
Bo3ayx — cMmech ra3os.

21 CocraB Bo3ayxa. Kucinopon bubnunoreka [JOK
— BJIEMEHT U IIPOCTOE Be- https://m.edsoo.ru/ff0d448e
niectBo. O30H
Du3nYecKre 1 XUMUICCKHEC

22 CBOIiCcTBa KHcIopoaa (pe- bubnuotexa [JOK
aKIMU OKUCJIEHUS, TOpe- https://m.edsoo.ru/ff0d4614
Hue). [lonstue 06 oxcumaax
CnocoOsI MoTy4eHus Kuc-

23 Jopoja B JIa0OpaTopuu 1 bubnmnoreka [JOK
POMBILNUIEHHOCTH. [Ipu- https://m.edsoo.ru/ff0d497a
MEHEHHE KUCIIOpOo/Ia
Tennooii 3 dexT xumu-

e | oo, o B 10K

P yp https://m.edsoo.ru/ff0d4790
HEHUH, DK30- U DHJIOTEP-
MHUYECKUX PEAKITUSIX
Tonnuso (HedTh, yroiab U

o5 MeTaH). 3arpsa3HeHue BO3- bubnnoreka [JOK
JtyXa, CIIoCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
11 0

pakTHueckas padora Ne 3 Bu6morexa LIOK
26 o Teme «Ilomydyenue u co-

OupaHue KUCiIopoa, u3y-

https://m.edsoo.ru/ff0d4ae2
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YeHHE €T0 CBOUCTBY

Bonopon — anemeHT u

bu6mmoreka [JOK

27 HPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoje
O
| S e o LOK
sopora. 1ip https://m.edsoo.ru/ff0d4ddo
MEHEHHE BOJI0pOo/ia
29 TTonsaTHe 0 KMCIOTaX U CO- bubmuotexka [JOK
JX https://m.edsoo.ru/ff0d50d2
30 CniocoOsl nostydeHus Bo- bubnmoreka [JOK
JI0pOJia B JIA0OpaTOPUU https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4
31 1o reme «llonydenue u co- bubmmorexa [IOK
OupaHue BOIOPO/Ia, U3y4e- https://m.edsoo.ru/ff0d4f42
HUE ero CBOWCTB»
30 MounsipHblii 00BEM Ta30B. bubmmoreka [JOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d542e
Brrancaenus o0néma, Ko-
33 JMYeCTBa BEIIeCTBa rasa o bubnnoreka [JOK
€ro N3BECTHOMY KOJIMye- https://m.edsoo.ru/ff0d55a0
CTBY BEILIECTBA WU 00BEMY
Berancienus 006EMOB ra-
30B 10 YPAaBHEHUIO peaK-
34 117071 Ha};r::HOBe 3aK0];1){a buGmuorexa LIOK
N N https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta-
30B
35 du3nyeckrue U XUMUIECKHE bu6mmoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [1oHs- bubnuoreka [JOK
THE 00 MHIUKATOpaX https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTens.
H -
| oo e o LOK
HI p PbL. https://m.edsoo.ru/ff0d5b40
coBasl JIOJIs BEIIECTBA B
pactBope
[TpakTiueckast paborta Ne 5
11
3 pacaopon c onpexexéroi BuGmnorexa LIOK
p p . IV) A https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIei pacTBO-
PEHHOTO BEWIECTBA»
K 6ota No2
30 1o tewe «Kncnopoa. Bo- BuGmorexa LIOK
poaL. https://m.eds00.ru/ff0d6342
nopoa. Bona»
40 OKcuabl: cOCTaB, KJIAcCU- bubmuorexa [JOK
¢bukanus, HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 [Tonyyenue n xXumMu4eckue bubnmoreka [JOK

CBOMCTBA KUCJIOTHBIX, OC-

https://m.edsoo.ru/ff0d664e
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HOBHBIX 1 aM()OTEPHBIX
OKCHJIOB

42 OcHOBaHUs: COCTaB, KJ1ac- bubmuoreka [JOK
cuduKanms, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHYECKHE bubnunoreka [JOK
CBOMCTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccu- bubmuorexa [JOK
¢duKanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue n xummnyeckue bubnuoreka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpeaHue): HOMEH-
46 KJIaT (ap cflocozim MoJTy4e- bubmorexa [IOK
ypa, i https://m.edso0.ru/00ad9474
HUSI, XUMUYECKHE CBOMCTBA
[TpakTuueckast paborta No 6.
Pemienue skcriepumMen-
47 TaJbHBIX 3a/1a4 Ir)lo TeMe buGmuorexa LIOK
A https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOP-
FaHUYECKUX COETUHCHUIN
['enernueckas cBsi3b MEXK-
48 KJIaCCaMH HEOpraHu4e- bubmnorexa LIOK
y P https://m.edsoo.ru/00ad9a50
CKUX COCIMHEHUM
49 O06o001IeHne U CUCTEMATH- bubmuorexa [JOK
3alusl 3HaHUH https://m.edsoo.ru/00ad9cb?2
KonTponbnas pabota Ne3
o Teme "OCHOBHBIE KJ1ac- bubnunoreka [JOK
50 _
Cbl HEOPTAHUYECKUX CO- https://m.edsoo.ru/00ad9ela
enuHeHnin"
IIepBbie MOMBITKM KJIaCCHU-
HKallU¥ XUMHUYECKUX
51 ;bJ'ICMGI;IHTOB [TonsiTue o Eubmiorexa LTOK
' https://m.edsoo.ru/00ad9ffa
TpYIIax CXOJHBIX AJIEMEH-
TOB
Ilepronnueckuii 3aKOH 1
52 Ilepnonnueckas cucrema bubnnorexa [JOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00ada52c
N. MenneneeBa
[Tepuoasl, rpynmsl, moa- bubmuoreka [JOK
53 .
TPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. Coctas bubnuoreka [JOK
aTOMHBIX sifiep. M30Tormbl https://m.edsoo.ru/00ada342
CrpoeHnue 3IeKTPOHHBIX
55 000JI0YEK aTOMOB 3JIEMEH- bubnuoreka [JOK
toB [leprnonnueckont cu- https://m.edsoo.ru/00ada6bc
creMmsl JI. M. MeHnaeneeBa
XapakTepucTuKa e-
56 PAKTCPHCTHIE XHMHIT bubnmoreka [JOK
CKOT0 3JIEMEHTA T10 €ro mo-

noxeHuro B [lepuoanue-

https://m.edsoo.ru/00ada824
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ckoit cucreme /1. 1. Men-
neneesa. 3Hauenue [lepuo-
JUYECKOTO 3aKOHA JIJIs pa3-
BUTHS HAYKHU U IIPAKTUKU.
.. MenneneeB - y4eHbIH,
[eaaror v rpak1aHuy

KonTtponbsHas padora Ne4

57 "CTpoeHue aToMOB, Xapak- 1 bubmuoreka [JOK
TEPUCTUKA XUMHUYECKOTO https://m.edsoo.ru/00ada96e
3jieMenTa"

B mromon e e, 1 BuGanorexa LIOK

https://m.edsoo.ru/00adaab8
MEHTOB
bubmuoreka [JOK

59 Honnas xumutieckas cassk 1 https://m.edsoo.ru/00adac34

60 KoBanentnas monsipuas 1 bubmmoreka [JOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8

61 KoBanentnas nenosnspHas 1 bubnnoreka [JOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab9

bubmuoreka [JOK

62 Crenenp, oxucieHis 1 https://m.edsoo.ru/00adae28
0 -

63 Boli:P(I:CTJ;Ef)ZJII/IBTIZgLHLIe peak- 1 Enbmorexa LTOK

https://m.edso0.ru/00adb076
1005071

64 OKHUCIIUTENN U BOCCTaHO- 1 bubmuoreka [JOK
BUTEIHN https://m.edsoo0.ru/00adb076
O0o001IcHNE U CHCTEMATH-

65 "Octosme kiacoe neop- 1 BuGamorexa LIOK

P " https://m.edsoo.ru/00adb486
TaHUYECKUX COCIUHCHUI",
"Xumuueckas cBsa3bp, OBP"

66 IIpomexyTouHas arrecra- 1 bubnnorexa [JOK
180581 https://m.edsoo.ru/00adb33c

67 AHanu3 IpoMeXyTOYHOU 1 bubnnorexa [JOK
aTTecTaluu https://m.edso0.ru/00ad9ch?2
P I . -

8 | momen oremmons |1 Bumorexa L1OK

N https://m.edsoo.ru/ff0d61c6
3HAHHUH
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KVIACC

KoauugecTBO 4acoB

DJIeKTpOHHbIe Hudpo-

Ne
u/n Tema ypoka B KonT Ipakr Bble 00pa3oBaTe/ibHbIE
cero pabdoTbl  paGoTbl  pecypchbl
[Iepnonrueckuit 3aKoH.
1 [lepuoauueckas cucrema 1 bubmuoreka [JOK
XUMHUUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B U3Me-
5 HECHHUH CBOMCTB XMMHUYE- 1 bubmuoreka [JOK
CKHUX 3JIEMEHTOB IEPBBIX https://m.edsoo.ru/00adb6b6
TPEX NEPUOLOB
Knaccudukanus 1 HoMeH-
3 KJIaT ;b HEO uFaHI/I‘{eCKI/IX 1 Enbmiorexa LIOK
My P https://m.edsoo.ru/00adb7e2
BCIIIECTB
Buapl XuMuyeckon cBs3u
4 u Tfmbl KPUCTAJNIMICCKUX 1 BEnbimorexa LOK
HbLKp https://m.edsoo.ru/00adbac6
peméToK
KonTponbnas pabota Nel
1o reme «IloBropenue u
5 yriayOieHue 3HaHu| oc- 1 1
HOBHBIX pa3JIeNioB Kypca 8
KJ1acca
Knaccudukamnms xummae-
6 CKHX G(EK I/I; 10 pa3yIny- 1 bubmiorexa [JOK
peaxil p https://m.edsoo.ru/00adbcb0
HBIM MTPU3HAKAM
[lonsiTHE O CKOPOCTH XH-
7 Mu4eckou peakiuu. [1o- 1 bu6mmoreka [IOK
HATHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKkTOpHI,
BIIMSIIOLLIME HA CKOPOCTh bubnuorexa [JOK
8 . 1 _
XAMHYECKOW PEaKIuu U https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMUUECKOTO
paBHOBECHS
OxucaurensHo-
9 BOCCTAaHOBUTEJIbHBIC pPe- 1 bubmmorexa LOK
p https://m.edsoo.ru/00adcade
aKIun
Teopust anexkTpoauTHyE-
10 CKOM JTMCCOLMALINH. 1 bubmuorexa [JOK
CwiibHBIC U c1a0bIe JJIeK- https://m.edsoo.ru/00adcd68
TPOTUTHI
11 HoHHbIE ypaBHEHHUS peak- 1 bubnnoreka [JOK
U https://m.edsoo.ru/00add448
12 XUMHUYECKHEe CBOMCTBA 1 bu6mmoreka [{OK
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KHCJIOT 1 OCHOBaHHI B
CBETE MPEJCTaBICHUNA 00
3JICKTPOJIUTUYECKOMN JUC-
COLIMaLNH

XUMHYECKHE CBOUCTBA

https://m.edsoo.ru/00add5d8

13 COJIEH B CBETE MPECTaB- bubnmoreka [JOK
JICHUH 00 JIEKTPOIUTHYE- https://m.edsoo.ru/00add8b2
CKOH HCCOIMAINU
14 [TousiThe 0 rumponn3e co- bubnuoreka [JOK
nen https://m.edsoo.ru/00add9d4
15 O060011IeHNE U CUCTEMATH- bubmuoreka [JOK
3a1sl 3HAHUU https://m.edsoo.ru/00addd12
IT 6ota No
16 L Pemenme sxcncpn- BuGnoexa LIOK
) p https://m.edsoo.ru/00addbfa
MEHTAJIBHBIX 3a]1a9)
KonTtponpsnast padora No2
| Tarmue G o LOK
8 HHATLI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEeaKIINH B
pacTBopax»
OO01as xapakTepuCTHKa
18 rajoreHoB. XMMHUYECKUE bubnmoreka [JOK
CBOICTBa HA MPUMEPE https://m.edsoo.ru/00addfe2
XJjopa
XnopoBogopoa. ConsiHast
19 KHCIIOTa, XUMHUYECKHUE bu6mmoreka [IOK
CBOWCTBA, MTOJIYyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMCHCHNE
[TpakTuueckast pabota No
20 2 no teme «Ilomyuenue bubnmnoreka [JOK
COJIAHOU KHUCJIOTBI, U3y4e- https://m.edsoo.ru/00ade348
HUE €€ CBOICTB»
Breruncnenus no ypaBHe-
21 HUSAM XUMHUYECKHUX pPeaK- bubnnorexa [JOK
WM, €CIIN OJITUH U3 pea- https://m.edsoo.ru/00ade488
TeHTOB J]aH B U30BITKE
22 OO01mas xapakTepuCTHKa bubmuorexa [JOK
anemeHToB VIA-rpynms https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAUDHU-
235 cepuin ot cocumenin Bu6miorera LIOK
p A https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKUe
CBOMCTBA CEpBI
CepoBoj10poa, CTPOEHHE,
24 (bﬂznqelclxllzellld XI/II;/II/I‘-IC- bubmiorexa HOK
o https://m.edsoo.ru/00ade802
CKHe€ CBOMCTBa
25 Oxcunet cepol. CepHast bubnmoreka [JOK
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KHCIJIOTa, PU3HUECKHUE U
XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

https://m.edsoo.ru/00adea28

26

XUMUYECKUE pPeaKIuu,
JIeKalIUe B OCHOBE IIPO-
MBIIJIEHHOTO CIIoco0a
IIOJIy4EHUS CEPHOU KUCIIO-
Thl. XUMUYECKOE 3arps3-
HEHUE OKPYKAIOLIEH cpe-
JIbl COEIMHEHUSIMU CEPbI

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Breruncnenne maccoBon
JIOJIA BBIXOJ1a MPOIYKTa
peaKIuu

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

29

30

OO01as xapakTepuCTHKa
371eMeHTOB VA-TpYIIIIBI.
A3oT, pacipocTpaHeHuUE B
npupoe, Gu3nYecKue u
XAMHYECKHUE CBOMCTBA

AMMHaK, ero pu3nvecKue
Y XMMHUYECKUE CBOWCTBA,
NOJTy4YEeHUE U TPUMEHEHHE

[IpakTuyeckas pabora Ne
3 no teme «I[lomydenue
aMMHUaKa, U3y4eHUE ero
CBOMCTB»

bubmuoreka [JOK
https://m.edsoo.ru/00adeeab

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, e€ hu-
3NYCCKHUEC U XUMHNUYCCKUC
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

32

Hcnonbs3oBaHne HUTPATOB
M COJICH aMMOHHMS B Kade-
CTBE MHUHEPATbHBIX YI00-
peHnii. XUMHYECKOe 3a-
TPSI3HEHHE OKPY KaroIIei
Cpenbl COeTUHEHUSIMU
azora

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

34

35

®docdop. Oxcnn pochopa
(V) u pocdopnas kuco-
Ta, GU3NIECKUE U XUMHU-
YeCKHe CBONCTBA, MOJTyYe-
HUE

Hcnons3zoBanue pocdaron
B KaU€CTBE MHUHEPATHHBIX
ynoOpeHuii. 3arpsi3HeHNe
IpUPOIHOI cpeanl hocda-
TaMu

Yraepon, pactipocTpaHe-
HUE B IIpUpoje, pusnie-
CKHME M XUMHYECKHE CBOM-

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c
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CTBa

Oxkcuapl yriaepona, ux ¢u-
3NUYCCKHUEC U XUMHNYCCKHUC

36 CBOMCTBA. DKOJIOTHYECKHE Bubmiorexa LHOK
) https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHbBIE C
okcuaoM yriepoaa (1V)
37 VYroapHas KUCIOTa U €€ bubmuorexa [JOK
COJTH https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padora No
4 110 teme "llonyuenue
38 JIEKHCIIOTO ra:)}:: Kaue- bubanorexa LIOK
yr ) https://m.edsoo.ru/00ae027e
CTBEHHAsI peaKkIlis Ha Kap-
ooHar-noH"
[TepBoHavaIbHBIC TTOHS-
39 THsI 00 OPraHMYECKUX Be- bubnuoreka [JOK
[IECTBAaX KaK O COeqUHE- https://m.edsoo.ru/00ae054e
HUAX yriiepojaa
40 Kpemuuii u ero coenune- bubnuoreka [IOK
HUS https://m.edsoo.ru/00ae080a
[TpakTnueckas padora Ne
5. Pemenue sxcrepuMeH-
41 TaJbHBIX 3a1a4 r[opTeMe Bubmmorexa LIOK
o https://m.edsoo.ru/00ae0bf2
«Baxueinme HeMeTaJUIb
U UX COECIUHEHUS)
KonrtponbHas pabora Ne3
42 o TeMe «Baknenmme bu6mmoreka [IOK
HeMeTaljIbl U UX COeIu- https://m.edsoo.ru/00ae0el18
HEHUS
OO01mas xapakTepuCcTHKa
XUMHUUYECKHUX DIJIEMEHTOB
— MeTaioB. Mertamnnue-
43 CKas CBSA3b U MeTaJUIN4e- bubsmoreka [IOK
https://m.edsoo.ru/00ae103e
CKasi KpUCTAJNINYECKas
peuérka. Pu3nyeckue
CBOMCTBa METAJIJIOB
XUMHUYECKHE CBOMCTBA
METaJUIOB. DJIEKTPOXUMHU- bubnmoreka [JOK
44 N o .
YECKUH Psijl HAIIPSHKEHUI https://m.edso00.ru/00ae1156
METAJJIOB
OO0mre cnocoOsI momyye-
Hug MeTannoB. CIIaBEL
Brruncnenus mo ypasHe-
45 HUSAM XI/IMI/I‘ICCKI/I}),(p eaK- bubmiorexa LIOK
. p https://m.edsoo.ru/00ael1156
AN, €CJTN OJTUH U3 pea-
TE€HTOB COJIEPKUT MPUMeE-
cu
46 [TonsiTne 0 KOppO3UU Me- bubmmorexa LIOK

https://m.edso00.ru/00ae1278
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TaJ1JIOB

47 [Ilenoynbie METATIIBI bubmmorexa LIOK

https://m.edsoo.ru/00ae14b2

48 OKcuabl U THAPOKCHUTBI bubnuoreka [JOK
HATpUs U Kaaus https://m.edsoo.ru/00ae14b2

€JI0YHO3EMeIIbHbIE Me-

49 gﬂnm — KaJIBLIUHA U Mar- bubmiorexa LHOK

. https://m.edsoo.ru/00ae15e8
HUHN

50 Baxneiine coeguHeHUs bubmuotexka [JOK
KaJIBIUS https://m.edsoo.ru/00ae15e8

51 JKEcTKOCTh BO/BI U CIIO- bubmuorexa [JOK
coObl €€ ycTpaHeHUs https://m.edso0.ru/00ae1886
[IpakTuyeckas pabora Ne

59 6 no Teme "XKEcTkoCcTh bubmmoreka [JOK
BOJIbI U METOABI €€ yCcTpa- https://m.edsoo.ru/00aelae8
HeHus"

. bubmuorexa [JOK

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

54 AmdoTepHbIe CBOICTBA bubnuorexa [IOK
OKCHJa U TUAPOKCHIA https://m.edsoo.ru/00aelc64

bubmuoreka [JOK

55 Keneso https://m.edsoo.ru/00ae1d86
0]

56 conICI/II/I ))IKI)CIJ,'IZE;[ I(’IOII;CHHE::HIZ% Enbmiorexa LTOK
(1) https://m.edsoo.ru/00ae35e6
[IpakTuueckas padbora Ne

o | Lpmeme s Busorsa 101

¢ 38l https://m.edsoo.ru/00ae3de8
«Baxxuenmme MeTaJlIbl U
WX COSTUHCHHUS»
Brruncnenus no ypaBHe-
HUSM XUMHYECKUX peaK-
LW, €CIIN OJIUH U3 pea-

58 T€HTOB JaH B U30BITKE WU bu6mmoreka [IOK
COAEPKUT IpuMecH. BrI- https://m.edso00.ru/00ae1750
YUCJICHUSI MACCOBOM JTOJIN
BBIXO0/Ia TIPOJIYKTA PeaK-

1017011
KonTponsHas padora Ned

59 o TeMe «BakHenre Me-
TaJUTBl U UX COCTUHEHUSDY
BemiectBa 1 MaTepuaisl B

60 nosieﬂHeBHoﬁ )I(I/II)SHI/I ye- Bubmiorexa HOK

https://m.edso0.ru/00ae3f50
JIOBEKA

61 XUMHYECKOE 3arps3HEHNE bubnmoreka [JOK
OKPYKArOILEH Cpebl https://m.edsoo.ru/00ae4270

62 O06o01IeHre U CHCTeMaTH-
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3alus 3HAHUI

bu6mmoreka [IOK
63 Hrorosoe nosTopenue . https://m.edso0o.ru/00ae0dOa
64 [Ipomexyrounas arrecra- 1
s
65 AHanu3 nNpoMeKyTOYHOMN 1
aTTecTaluu
66 Ponb xumuu B penieHnu 1 bubmuorexa [IOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edso00.ru/00ae4270
6 wemencutevnoaus 1 BuGmorera LIOK
. . 1 https://m.edsoo.ru/00adb33c
3HAHUU
P i . 06006-
68 e:ﬁﬁgibiizfgjmmg ust 1 bubmoreka [JOK
t . 1 https://m.edsoo.ru/00ad9ch2
3HAHUH
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJLHO-
'O MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A., AKIIHO-
HepHoe obmecTBo «3maTenscTBO «IIpocBemnieHue»

» Xumusi, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., Akmuo-
HepHoe obmiecTBo «M3naTensctBo «IIpocBeieHne

tabaunbl: [leproguyeckas cucteMa XuMuaeckux snemeHnToB [1. 1. Menneneena,

Ta6J'II/II_[a PaCTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PO HAIIPSAKCHUA MCTAJIJIIOB

METOIUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yPOBECHbD. -
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanyeckoe-nocooue-mis-yuntens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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