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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS COCTAB-
JileHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelib-
HOW TMpOrpaMMbl OCHOBHOTO o00IIero oOpa3oBanus, npeactaBieHHbIX B OI'OC
00O, a Taxxe Ha OCHOBE (perepabHON paboueil mporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHIEMIMU TpernojaBaHusl y4eOHOro mpeamera «XuMus» B oOpa3oBa-
TEJbHBIX Opranu3anusx Poccurickon Penepanuu.

[Iporpamma 1o xuMuu a€T NpeaCTaBICHUE O LEAX, 00IIel cTpaTeruu 00y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIIMXCS CPEJCTBAMH YUEOHOTO TpEeaMeTa,
yCTaHaBIMBAET 00s3aTEIbHOE MPEIMETHOE COJEp)KaHUE, MpeayCcMaTpUBaeT pac-
MpEAEICHUE €ro Mo KjlaccaM U CTPYKTYPUPOBAaHHE MO pa3feiaM U TeEMaM Mpo-
I'paMMBbI [10 XMMUH, ONPEIEIAET KOJTUYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTH-
KU COJIEpXaHUsS, PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3yUYEHU XUMHUHU C YU&-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOYYAIOIIMXCS, ONpPENesieT BO3MOXKHOCTH MpPeaMeTa
JUIS peaiu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEr0o 0O0pa30BaHUs, a TaKkKe TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE Li€JIeH U3y4eHHUs IIPEeAMETa U OC-
HOBHBIX BHUJIOB y4€OHO-II03HABATEIBHON JAEATEIbHOCTH 00YYarolEerocs mo ocBoe-
HUIO y4eOHOI0 COJIepIKaHuU.

3HaHWE XMMHHU CIIY>)KHUT OCHOBOHM IUJIsi (JOPMUPOBAHUS MHUPOBO33pEHUSI 00Y-
YarOUIErocs, €ro NpeiCcTaBICHUd 0 MaTEpUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UTparoT (popMUpYyEMbIE XUMHUEW MPEACTABICHUS O B3aUMOIPEBPAILEHUIX SHEPTUU
¥ 00 DBOJIIOIMM BELIECTB B MPUPOAE, O MYTAX pPEUICHUS 00aNbHBIX MPOOJIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
9KOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET pean3alii BO3MOKHOCTEHN ISl CaMOpa3BUTHS U (pOPMHUPOBa-
HUS KyJIbTYpbI IMYHOCTH, €€ 0011el U (PYHKIIMOHATBHOW rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS] U TBOPYECKHX CIIOCOOHOCTEN
00y4aroluxcs, HaBbIKOB UX CAMOCTOATEIbHOU y4eOHOM NIeATeNbHOCTH, dKCIEpU-
MEHTAJbHBIX U MCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOAUMBIX KaK B IMOBCEIHEBHOU
YKU3HU, TaK U B MPOPECCUOHANBHON IeATENbHOCTH;

3HaKOMHUT €O CIEeHU(UKON HaydHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJISiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/ B IKOJIOTMYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBlieHUs B OOyYe€HUH XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
COJIep KaHUsl y4eOHOro MpeaMeTa, KOTOPbIA SBIIAETCS MEJarorM4ecKyd aganTHpO-
BaHHBIM OTpakeHHEM 0a30BOI HayKH XMMHH Ha OINpEAeTIEHHOM 3Tare e€ pa3Bu-
TUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE O0YYAIOIMIMMUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUN XUMUHU, OCHOB HE-
OPTraHWYECKOM XMMHUH M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX NOHATHNW OpraHudYe-
CKOU XUMUH.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI 1O MPUHIIMITY MOCIIEA0Ba-
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 XMW,

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

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

TeopeTndyeckne 3HaAHUSA PACCMATPUBAIOTCA HAa OCHOBE AMIIMPUYECKHU I10JIY-
YEHHBIX M OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEAOBATENIBHO OT OJHOIO
YPOBHSI K JPyromMy, BBIIONHIS (YHKUMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHHEe MporpamMMbl M0 XUMUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTAB-
JIEHUSI 0 XMMHUYECKOW COCTABIISIIONICH HAy4YHOW KapTHHBI MUpa B JIOTUKE €€ CH-
CTEMHOU NMPUPOBI, IECHHOCTHOTO OTHOUIEHUSI K HAYYHOMY 3HAHUIO U METOJaM I10-
3HaHuA B HayKe. M3yueHne XuMuu MpoOMCXOAUT C IIPUBIICYCHUEM 3HAHUM U3 paHee
M3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyx)aromuii Mupy», «buonorus. 57 kmacce»
n «Puzmka. 7 Kmacey.

[Ipn M3ydeHun XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XMMUYE-
CKOM HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON JIEATEIb-
HOCTH 4YeJIOBEKa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KYJbTYphl. 3ajaya
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIIUX (PAKTOB, MOHSATUHN, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUM, TOCTYM-
HBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTePa, SI3bIKa HAYKU, B MPUOOIIEHUH K
Hay4YHBbIM METOJaM II03HaHUs IPY U3YYEHUH BEILIECTB U XMMHUUYECKUX PEAKLUH, B
(GOpMHUPOBAHUY U PAa3BUTHH MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHHH B yueO-



HO-TI03HABATEIbHON M yueOHO-HCCIIEeI0BATENIbCKON I€ATeIbHOCTH, OCBOCHHUH TTpa-
BrJI 0€30macHOro oOpalieHus ¢ BEIeCTBAMU B TOBCEAHEBHOMN KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPETTN TAKUE 11T, KaK:

— (hopMHUpOBaHHE UHTEJUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaM000-
Pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHPHOMY MPUHATHIO PEUICHHH, CIOCO0-
HOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHUSM JKU3HH,

— HAampaBJICHHOCTh OOYYEHHs HAa CHUCTEMaTHYECKOe MPHUOOIIEHHE 00ydaro-
IIMXCS K CaMOCTOSITENIbHOM TO3HABATEIBHON ACSITENFHOCTH, HAyYHBIM METOJIaM
no3HaHMs, GOPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— obecrieueHne yCcIoBHil, CIOCOOCTBYIONIUX MTPHOOPETEHUIO 00YUIAIOIIIITMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

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

— ¢opMupoBaHHE y O0yUYaOIUXCSI TYMAHHUCTUYECKUX OTHOIIEHUH, TOHUMA-
HUS [IEHHOCTH XUMHUYECKUX 3HAHUU ISl BBIPAOOTKU SKOJIOTMYECKHU IIeJIecoo0pas-
HOT'O MOBEJEHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO
3JI0POBBS U OKPY’KaIOLEH IPUPOTHON Cpeibl;

—pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOEHUS O0IIEUYEIIOBEUECKUX [IEHHOCTEH, 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 vaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemectBa. OuU3NUeCcKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE Be-
niectB. [loHsiTHE 0 MeTOmax mo3HaHus B XuMuu. Yuctele BemecTBa u cMecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

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

Xumunyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3a-
KOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHoOcH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MaccChl M YUCJIa CTPYKTYPHBIX €IUHUIL BeulecTBa. Pacuérel mo ¢hopmynaMm xumMuue-
CKHX COETUHEHHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPeaKui (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MYecKuX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX BELIECTB, HAONOACHHE (U3HUE-
CKkMX (TUTaBJIEHUE BOCKA, TasHUE JIbJa, paCTUpPAHUE caxapa B CTyINKe, KUIIEHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICMCTBHE MeJla C KHCJIOTOW) SIBIICHWH, HAOIIOJIEHUE U OMUCaHUE
MPU3HAKOB MPOTEKAaHUsI XUMHUYECKUX peakuui (pas3iiokKeHHe caxapa, B3auMoOJei-
CTBHE CEPHOW KHCJIOTBI C XJIOpUIOM Oapwisi, paznoxkenue runpokcuaa meaum (I1)
MIpU HarpeBaHWH, B3aUMO/JICUCTBUE KeJe3a ¢ pacTBopoM cosid meau (11), uzyuenue
CIIOCOOOB pa3/ieieHus] CMecel: ¢ TIOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BBIIIAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadwus, NPOBEICHUE OYMCTKU TMOBAPEHHOW 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 — 3neMeHT U mpocToe
BelecTBo. Haxoxaenne Kuciaopoia B mpupoje, GU3n4eckne 1 XMMHUIEeCKUE CBOM-
ctBa (peakiuu roperust). Oxcumasl. [Ipumenenne kuciopoaa. CrnocoObl MOTyYeHUs
KHCIIOpOJia B JIA0OPATOPUM U MPOMBILUIEHHOCTU. KpyroBopoT kucinopoja B npu-
pozne. O30H — anmoTpomnHast MoAU(PUKAIUS KUCTOPOIa.



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

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

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusuyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. Hackl-
IICHHBIE U HEHACBIIIECHHBIE PACTBOPBL. PacCTBOpUMOCTB BElIECTB B BoJIe. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE cBOMCTBA Boabl. OcHOBaHusA. Ponp pac-
TBOPOB B IIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT Bo/bI B MpUpOE. 3arpsizHe-
HUE NPUPOAHBIX BOA. OXpaHa U OUKCTKA IPUPOIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIE, aMPOTepHBIC) U HecolieoOpa-
3yromne. Homenknatypa okcu10B. @U3NYECKUE U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanus ocHOBaHMI: MIENIOYN U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanuii. ®U3nyeckue U XMuMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonyuyenue ocHOBaHU.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucinor. Gusndeckue u
XAMHUYECKUE CBOMCTBA KUCNOT. P aktuBHOCTH MeTtaiuioB H. H. bekerosa. [lomy-
YEHUE KUCJIOT.

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

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENICIICHUE COJEPKaHUs KUCIOpOJa B BO3/IyX€E, MOTyUYECHHE,
coOupaHue, paclio3HaBaHUE M M3Y4YEHUE CBOWMCTB KHCIIOPOJa, HAOIIOJACHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3ZHHMKHOBEHHS U MPEKpaICHUs
ropenus (moxkapa), O3HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U OMHUCAHUE UX CBOMCTB,
MoJIyuyeHue, coOupaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB BOJI0poia (TOpeHue),
B3auMojielicTBre Boaopoaa ¢ okcuaoMm meau (l1) (Bo3aMOXHO MCIOJIb30BaHUE BH-
JeoMaTepruaon), HabIOIeHHE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIE0-
BaHHME OCOOEHHOCTEW PACTBOPEHHUS BEUIECTBC PA3IMYHON PacTBOPUMOCTHIO, MPH-
TOTOBJIEHUE PACTBOPOB C OMPEIEIEHHOW MAaCCOBOW JIOJIEM PACTBOPEHHOIO BeEUlE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMH (HATPUEM U KajbleM) (BO3MOXKHO HC-
MOJIb30BAaHUE BHUJACOMATEPUAJIOB), MCCIIEIOBaHNE OOpa3lloB HEOPTaHMYECKUX Be-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUS OKPACKH WHJIHUKATOPOB B
pacTBopax KHUCJIOT W IIeJiouel, u3ydeHue B3aumojercTBus okcupa meau (Il) c



PacTBOPOM CEPHOM KHMCIOTBI, KUCIOT C METAJUIAMH, PEAKIIMKA HEUTpaIu3aluu, Imo-
Jy4YEHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJIHOTO METajjla JIPYrUM W3
pacTBOpa COM, PELIEHNE SKCIEPUMEHTANIBHBIX 3a/1a4 N0 Teme «BaxkHenmmue 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(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIET0OYHO3EMENIbHbIE METalIbl, rajao-
TeHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u nimuHHonepuoaHas gopmel [lepuoanue-
CKOM cucTteMbl xuMmuieckux aneMeHToB /. 1. Menneneesa. Ilepuoabl U rpyIirsl.
@U3NYECKUN CMBICI MTOPSAIKOBOIO HOMEpA, HOMEPOB MEPHUOJIA U TPYIIbI JIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XxuMHuueckux snemMeHToB [lepuoanue-
ckou cucremnl [[. . MenaeneeBa. XapakTepucTUKa XUMUUYECKOIO JJIEMEHTA I10
ero nojoxeuuto B [lepuonnueckont cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pajuyca aTOMOB XMMHUUYECKHUX JJIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U IEPUOAAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTHS HAyKU U npakTuku. [. 1. MenneneeB — yu€HbIN U rpax-
JTaHWH.

Xumuyeckas cBsizb. KoBajieHTHasi (MOJsipHAs M HEMOJSIpHAs) CBS3b. DJICK-
TPOOTPULIATEIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEINbHBIE peakuuu. IIpo-
LIECCHI OKUCIICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA IMHKA C pACTBOPAMH KUCJIOT U LIEJIOYEH, IPOBEAEHUE OIBITOB, UILTIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKluil (TopeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceazu

Peanuzanusi MeXNpeIMETHBIX CBSI3€U MPU U3YYEHUHU XUMHUHU B § KJlacce ocy-
MIECTBIISIETCS. Y€pPe3 UCITOIh30BAHNE KaK OOIUX €CTECTBEHHO--HAYYHBIX MOHITHH,
TaK W TMOHSTHUM, SBJISIOINIMXCA CHCTEMHBIMHU I OTHEIBHBIX NPEAMETOB €CTe-
CTBEHHO--HAy4YHOI'O ITUKJIA.



OO11ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CUHTE3, KIacCUu(PUKaIMs, EPUOTUIHOCTD, HAOIIOACHNUE, IKCIIEPH-
MEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJENb, SIBIICHUE.

@du3nka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi]l, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUs1, KOCMOC, IJTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOIBI, MOJE3-
HBIE UCKOIIAEMBIE, TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYECKasi peaKIHsA

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XH-
MUYECKHX AJIEMEHTOB MEPBIX TPEX MEPUOAO0B, KaHs, KaIbIUs U UX COEAUHEHUN B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIBI XUMAYECKON CBS3U. THIIBI KPUCTAIUIMYECKUX Pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIaccaM HEOPTaHWUYECKHUX COEIIH-
HEHUI, TEHETHUYECKAas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MpU3HAKaM (110 YUCITY
U COCTaBY YYaCTBYIOIIMX B PEAKUMU BELIECTB, MO TEIJIOBOMY 3 (]eKTy, o uzmMe-
HEHUIO CTENEHEH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO y4a-
CTUIO KaTajau3aropa). JK30- U DHAOTEPMUYECKHE PEAKLIUHU, TEPMOXHUMHYECKUE
YpaBHEHMUS.

[TonsiTue o ckopoctu xuMuyeckor peakuuu. [loHsiTHEe 00 OOpAaTHUMBIX U HE-
00OpaTUMBIX XUMHUYECKUX peakuusax. [loHaTHe 0 TOMOreHHBIX U Te€TePOreHHbIX pe-
akiuax. [lonsitne o karanuze. [loHsTHE O XMMHUYECKOM paBHOBeCHH. DAKTOPBHI,
BIMSIOIINE HA CKOPOCTh XMMHYECKON PEaKIMM U IMOJOKEHHE XMMHYECKOTO paB-
HOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKI[UHU, DJIEKTPOHHBIM OajaHC OKHUC-
JIMTEIBbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE ypaBHEHUN OKHCIIHMTENb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMI ¢ MCHOJIb30BAaHUEM METO/a AJIEKTPOHHOro Oa-
JaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakuil HOHHOTo OOMeEHa,
IIOJIHBIE U COKpAIEHHBIE NOHHBIE ypaBHEHMs peakuuil. CBONCTBAa KHUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anmasa), CJI0KHBIX BELIECTB (XJ10-
puaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKUUU OT
BO3/ICHCTBHS pa3NUYHbIX (DaKTOPOB, UCCIIEJOBAHUE AJIEKTPOMPOBOIHOCTH PACTBO-
POB BEIIECTB, IIpoLEcca TUCCOLMALNN KUCIIOT, IeJouel U coneil (BO3MOXKHO HC-
MI0JIb30BaHUE BUJIEO MATEPHAIIOB), MPOBEACHUE ONBITOB, WILTIOCTPUPYIOIIUX MPH-
3HAKU MPOTEKAaHMsI peaklnii MOHHOro ooMeHa (0Opa3oBaHHE OCA/IKa, BBIIEICHUE
rasza, o0Opa3zoBaHUE BO/Ibl), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHHEe, pPEaKUUU Ppa3JI0KEHUS, COCIUHEHUs),
pacro3HaBaHNe HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUI Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO01mast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, Xapak-
TEpHbIE CTENeHU OkucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBAa MPOCTHIX Be-
IIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA HA TTPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTajulaMM, HEMETaJJIaMU, 1ejaodaMu). XaopoBoaopo. CosisiHas KACI0Ta, XUMH-
YECKHUE CBOMCTBA, NOJIyYeHUE, TPUMEHEHHE. JIeHCTBHE XITOpa U XJIOPOBOIOPOIa HA
OpraHW3M 4YenoBeKa. BaxkHenme XJI0pruabl M UX HAXOXKIAEHNE B IPUPOE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (PU3MYecKue CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMHUYECKHEe CcBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pusnuecKkre 1 XMMHUYECKHE CBOMCTBa (00IIMe KaK MpecTaBUTe-
JIs1 KJ1acca KUCJOT U crienuduyeckue). XuMHUUECKHE Peakiiu, JeKalie B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyiab(}ar-HoH.
Haxoxenue cepsl 1 €€ COeAMHEHUI B NPUPOIe. XUMUUYECKOE 3arps3HEHUE OKPY-
YKAIOLLEH Cpeibl COEUHEHUSMHU Cepbl (KUCIOTHBIE JOKIH, 3arpsI3HEHUE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOodydeHHe, (PU3NYECKUe U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnernuduieckue). Mcnomnb-
30BaHKME HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arps3HEHUE OKpYXKalolleh cpelbl COCAMHEHHSIMU a30Ta (KUCIIOTHBIC
JIOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOA0EMOB). Docdop, auioTpOIHbIE MO-
mudukanuu Gochopa, pusudeckue u xummuaeckue cpoiictea. Okcuna dochopa (V)
u (ocdopHas KUCIOTa, PU3NUECKUE W XUMHUUYECKHE CBOWMCTBa, moiydeHue. Hc-
noJib3oBaHue (HochaToB B Kau€CTBE MUHEPAIBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOJIU(DHKa-
IIUHU, PAacIpOCTpaHeHHE B MPUPOJE, (hU3MUecKre M XUMHUYECKHE CBOWMCTBA. AJ-
copouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriaepoja, ux (u3ndeckue u
XUMHUYECKHUE CBOMCTBA, IEUCTBHE HA JKUBBIE OPTaHU3MBI, MOJYyYE€HHUE U MPUMEHE-
HUE. DKOJIOTUYECKHUe MpoOIIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (1V), rumoresa
r100abHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBIN d(PeKT. YToapHas KUciioTa U e€
conu, uX GU3NYECKHEe U XUMUYECKHE CBOWCTBA, MOTy4YeHHE U puMeHenue. Kade-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbl. Mcmonp3oBaHue kapOOHATOB B OBITY, Me-
JUITMHE, TIPOMBIIIEHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe HCTOYHUKH YIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OCH3UH), UX POJib B OBITY W MpoMmbinieHHOCTH. [loHATHE O
OMOJIOTUYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OelKax, yriaeBojax — M UX PO B
KU3HU YejoBeka. MaTepuanbHOE eIMHCTBO OPTraHMYECKUX U HEOPTaHUYECKUX CO-
eIVMHEHNH.

KpeMmnuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, OJyYEHHE U TPUMEHE-
Hue. CoequHeHs! KpeMHus B npupoje. O01ure npeacTaBieHust 00 OKCHae Kpem-
Hus (V) u xpemuueBoit kucinore. CUITUKATHI, X MCIOJIL30BaHKUE B OBITY, B TPO-
MBILIUIEHHOCTU. BaXKHEWIIMEe CTPOUTEIbHBIE MATEpHUalbl: KEpAMUKA, CTEKJIO, IIE-
MEHT, 0€TOH, kesie300eToH. [IpoGaeMbl 6€30MacHOr0 MCMOIb30BAHUS CTPOUTEIIh-
HBIX MaTE€PUAJIOB B MIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



UX MPOTEKAHMUsI, ONBITHI, OTpaXKaroLUe GU3NIECKUE U XUMUYECKHE CBOICTBA Tajio-
F€HOB U UX COEAUMHEHUHN (BO3MOYKHO HCIIOJIb30BAHHWE BHUJEOMATEPHANIOB), O3HA-
KOMJICHHE ¢ oOpaslaMu XJIOpUIOB (TAJOTCHHUIOB), O3HAKOMIICHHE C 0Opasimamu
Cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOIIO-
JIeHue Mpoiiecca oOyriIMBaHUs caxapa IMoJ JIeMCTBUEM KOHIIEHTPUPOBAHHOM 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
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMMaKa, MPOBEIECHNE KaYeCTBEHHBIX PEaKlUi Ha MOH aMMOHHS U (oc-
¢daT-voH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOICUCTBUE KOHIICHTPUPO-
BaHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXXHO HCIOJIb30BaHUE BUEOMaTepHa-
JIOB), U3yUYEHUE MOJIENEeN KPUCTAIMYECKUX PEIIETOK anMmasa, rpadura, Qysiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PAaCTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJIEM M YCTPOWCTBOM MPOTMBOra3a, MOJIy4YeHUe, coOMpaHue, pacrno3Ha-
BAHME W M3YYEHUE CBOMCTB YTJIEKUCIIOrO ra3a, IPOBEAEHNE KaYEeCTBEHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HHE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJICHUE C NPOAYKUMEH CUIMKATHON NPOMBIIUIEHHOCTH, PEIIEHNE YKCIIEPUMEH-
TaJbHBIX 33J1a4 M0 TeMe «BakHelne HeMEeTaIbl U KX COETUHEHUS.

MeTtasiibl 1 MX COeAUHEHUS

OO11ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB . . Menne-
JeeBa U CTpoeHHst aToMOB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U MeTall-
JMYECKask KPUCTAJUIMYECKAS PEIIETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHUN Me-
TajioB. OU3NUECKHUE U XMMHUUYECKHUE CBOMCTBA MeTaJioB. OO0Iue CcrocoOsl momy-
4YeHUsI MeTaJUIOB. [oHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
oT koppo3uu. CriaBsl (CTajlb, 4YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBIIIJIEHHOCTH.

[[leounble MeTamuibl: NONOXKEeHUE B [leproanueckoil cucTeMe XUMUYECKUX
anemenToB /. . MeHneneeBa, CTpOCHHE UX aTOMOB, HaXOXKJeHHUE B Ipupoae. Pu-
3UYECKUE U XMMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIIbI U TH-
POKCHUIBI HATPUS U Kanus. [[puMeHeHne ea0uHbIX METAJIIOB U UX COCINHEHU.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLUK: TTOJ0XKeHUe B [lepuonu-
YeCKOM cucreMe xuMudeckux siemeHtoB JI. M. Menneneesa, crpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. Ouznyeckue U XMMHYECKUE CBOMCTBA MarHus U
Kanblius. BaxkHelive coenuHeHUs Kalblusa (OKCHI, THAPOKCHI, coiu). JKeécT-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUs!.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpO€HHE aTOMa, HaxOXAeHUE B pupoae. Puznueckue u Xu-
MUYECKHE CBOMCTBa amroMUHHUSA. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
QIIFOMUHUS.

Keneso: nonoxxenue B Ilepuoanyeckoi cucreMe XUMUYECKHUX dJIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKJICHUE B pupoJe. PU3NUECKUE U XUMHU-
YeCKUe CBOMCTBA Xkee3a. OKCHIbI, THApoKCcH bl i conn xene3a (1) u sxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMy METauIOB M CIUIABOB, MX (PM3NYECKUMHU CBOMI-
CTBAaMH, U3YYEHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO HMCIOJb30BAHHE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBHS OKCHA KAJIBIHS M HATPHS C
BOJOM (BO3MOXHO HCHOJIb30BAaHUE BHICOMATEPUANIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI, IPOIIECCA TOPEHUS JKeJie3a B KUCIOpoie (BO3MOYKHO HCIIOJIb30Ba-
HUE BUJIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIINIl HAa HOHBI:
MarHus, KajbllMs, allOMHHHS, IHHKa, xkene3a (I1) m xemeza (lI), memm (11),
HaOJI0ICHUE U ONMCAaHUE MPOLECCOB OKPALIMBAHUS TJIaMEHU MOHAMU HATpus, Ka-
JUs U Kanblus (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE
aMm(pOTEpHBIX CBOWCTB THJPOKCHJA ATIOMUHHUS M THAPOKCHAA LIMHKA, PEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHele MeTaibl U UX COCTUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTBa 1 Marepuaisl B IOBCEIHEBHOW XU3HM 4YeoBeKa. besonmacHoe nc-
M0JIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. IlepBas momorp npu Xu-
MHUYECKHX OKOT'aX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycThUMas
KOHLeHTpanus BeuecTs, aanee — [[JIK). Poias XxumMun B pemieHu 3K0JI0rHYeCKUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXIpeAMETHBIX CBS3€H NPU U3YYEHUHM XUMUU B 9 Kitacce ocy-
IIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TOHSATUMN, SBISIONIMXCS CUCTEMHBIMHU JUIsl OTAENbHBIX MHPEIMETOB €cTe-
CTBEHHO--HAy4YHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHBIE MOHSATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, Kiaccu(UKalus, NEPUOIUUYHOCTb, HAOIOIEHUE, JKCIIe-
PUMEHT, MOJIEIMPOBAaHUE, W3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM 3 (eKT,
TEXHOJIOTHSI, MATEPUAJIBI.



dwusznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, U30TO-
b, PAIMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUECKHUI 3apsijl, MPOBOAHUKH, TTOIYIIPO-
BOJHUKH, TUAJICKTPHUKH, (HOTODJIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHMC BEIECTBA, ra3, pacTBOP, PAaCTBOPHUMOCTh, KpHUCTAJUIMUECKas PEIIETKa,
CIUTaBbI, (DU3UYCCKUEC BEIUYHMHBI, CAMHHIIBI U3MEPEHHUS, KOCMHUYECKOE MPOCTPaH-
CTBO, INTAHETHI, 3BE3 b1, COJIHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPCHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOIBI, MOJIC3-
HBIC HCKOITAaeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNbTAThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00IIEro 0opas3o-
BaHMSI JIOCTUTAIOTCS B XOJ€ OOy4YeHHS XUMUU B €IUHCTBE Y4EOHOW M BOCIHTA-
TEJIbHOM JEATEIBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKHUMM COIMO-
KYJbTYPHBIMU ¥ JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, PUHATHIMU B OOIIIECTBE
MpaBWJIaMH ¥ HOPMaMHM IOBEJCHHUS U CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JInyHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCA PYKOBOJI-
CTBOBATHCSI CUCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI 1 PACIIIMPEHUE OTIbI-
Ta JIESITEIIbHOCTU Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAYYHOMY HACJIEAWIO0, TOHUMAHUS 3HAYECHHS XUMHUYECKOW HAYKU B JKU3HHU CO-
BPEMEHHOTO 00I111eCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HMHpOpMAIIMEH O Tie-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUAX MUPOBOM M OT€UECTBEHHON XMMUU, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COIMAJIbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IICHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIe3HOM, y4eOHO-UCCIIeI0BATeILCKON, TBOPUECKON U APYTUX BUIAX JACATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU MIPHU BBIMOJHEHUH y4eO-
HBIX, MO3HABATENIbHBIX 33]a4, BBITOJTHEHUH XUMUYECKUX IKCIHEPUMEHTOB, CO3]1a-
HUU Y4EOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIH B
IpoIIecce ITOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U
MOCTYIKMA CBOMX TOBAPHILEHW C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YUé-
TOM OCO3HAHMS MOCTEICTBUNA MOCTYNKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU M COCTABJISIIOIIUE OC-
HOBY JIJISl TOHUMAaHUs CYITHOCTH HAy4YHOM KapTHUHBI MUpa, MPEJICTaBICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA MPHUPOIbI, B3AUMOCBS3SIX YEJIOBEKa C MpHU-
POIHOM CPENION, O PO XUMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOJI0JaeMbIX MPOIECCOB U SIBJICHUH, TT0-
3HaBaTeJbHOU, HH()POPMALIMOHHON W YUTATEIBCKOW KYJIbTYPhl, B TOM YHUCJIE HABbI-
KOB CaMOCTOSTEJIbHON paboThl C yueOHbIMU TEKCTaMU, CIIPABOYHON JIUTEPATYpPOH,
JIOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHU UH(POPMAITMOHHBIX TEXHOJIOTHU;



UHTEpEC K OOyUYEHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K caM000pa30BaHUIO, IPOEKTHON M HCCIEA0BATEIbCKOM AEATeIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS 00Y4YE€HHUS B JaJIbHEUIIIEM;

4)popMupoBaHUA KYJIbTYPbI 310POBbS.

OCO3HAHME LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHME MOCIEACTBUN U HENPHUs-
THE BPEIHBIX MPUBBIYCK (YIMOTPEOIICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHus), He0O-
XOAUMOCTH COOJIIO/IEHUSI IPaBUJI OE€30MaCHOCTU NPHU OOpAIIeHUN C XUMUYECKUMU
BELIECTBAMU B OBITY U peabHOM JKU3HH;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY U3YUYeHHIO Mpodeccuil U Tpyaa pa3aIndHoro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJOBOM AEITENbHOCTH, B TOM YUCJE HA OCHO-
B€ MPUMEHEHUS NMPEAMETHBIX 3HAHUM 1O XMMHH, OCO3HAHHBINA BBIOOP MHIWBUIY-
aJIbHOM TPAaeKTOPUM MPOAOHKEHUsS 00pa3oBaHMs ¢ yYETOM JIMUHOCTHBIX UHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBbHON AEATENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpeEIE;

6)3K0,10r149eCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€J1eCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOUYHUKY KU 3-
HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAaHMS, TOHMMAaHUE IEHHOCTH 3I0POBOIrO U 0€3-
OMMACHOr0 00pa3a »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (pu3Hue-
CKOMY M TCUXMYECKOMY 3[J0POBBIO, OCO3HAHHE ILEHHOCTU COOJIIOJCHUS IMpaBUII
0€e301acHOro MOoBEACHUS MpHU paboTe ¢ BEIIECTBAMM, a TAK)XXE B CUTYyalUsX, yIPpo-
YKAIOIMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHS 3KOJOTHYECKON KYJIbTYphl, OCO3HAHUS INI0OATLHOTO XapakTepa SKOJIOTHU-
YecKUX MpoOJIeM U MyTel UX PelIeHUs MOCPEICTBOM METOJI0OB XUMHH, SKOJOTHYe-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOU, KOMMYHH-
KaTUBHOM M COLIMATIbHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe mMeTanpenMeTHBIX pe3ylbTaToOB BBIACNAIOT 3HAYUMbIE 11 POpPMHU-
pPOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, IPUHIIMIL, THIIO-
Te3a, paxT, cucTema, MpoUecc, SIKCIEPUMEHT U IPYTO€. ), KOTOPbIE UCMOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX MPEAMETOB (POpPMHUPOBATH MPEJICTABICHHE O LIEOCTHON HAyyHOU KapTHUHE
MHUpa, U yHHMBepCaJbHbIE y4eOHbIE AeWCTBUA (ITO3HABATENIbHbIE, KOMMYHUKATHB-
HbIE, PEryJISATUBHbBIE), KOTOpPbIE 0OecleuynBaT (OPMUPOBAHNE TOTOBHOCTU K ca-
MOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYIIECTBIECHUIO YUEOHOU A TENbHOCTH.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHUS UCHOJIB30BaTh MPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOCHHUH 3Ha-
HUI: pacKpbIBaTh CMbICII XMMHUYECKUX MOHATUHN (BBLACIATh UX XapaKTEepHbIC NPU-
3HaKM, YCTaHABJIMBAaTh B3aUMOCBS3b C IPYTUMU MOHATUSIMU), UCIIOJIb30BaTh MOHSI-
THUS 7151 OOBSICHEHHS OTJIENbHBIX (PaKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U KPH-
TepUM TSI KiIacCU(DUKAIMU XMMHUYECKUX BEIIECTB U XMMHUYECKHUX PEaKIIHii, ycTa-
HaBJIMBAaTh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEX1Yy OOBEKTaMU U3YUYEHHUsI, CTPOUTH
JIOTHYECKHE pacCyKIACHUs (MHIYKTUBHBIEC, NEAYKTUBHbBIC, 11O aHAJOTUM), JENaTh
BBIBO/IbI U 3aKJIFOUEHUS;

YMEHUE MPUMEHATHh B NpPOLECCE MO3HAHUS MOHATHS (IpEeIMETHbIE U METa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJEIIbHBIE MTPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast (opMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuy — MPHU PEHICHUH YYeOHO-II03HABATENbHBIX 33a4, C YUETOM ITHX
MOJICJIbHBIX TPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU-
3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIU, BbI-
SBIIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3H U MPOTUBOPEUNS
B M3Y4YaEeMBbIX MIPOLIECCAX U SBJICHUSAX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE UCII0Ib30BATh MOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO-
3HaHUs, a TAK)XE B KaUeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS THIIOTE3bI 110 TPOBEPKE
IIPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

npuoOpeTeHne OmbITa MO MIAHUPOBAHUIO, OPraHU3AlMH U MPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0AaTh 3a XOJOM Ipoliecca, camMoCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yjbTaT, POpMyIHpOBaTh 0OOOIIEHHS U BBIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHOIO OMNbITA, UCCIEAOBaHUS, COCTABIATh OTYET O IMPO-
JeJaHHoM pabore.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMPATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO pas3-
JUYHBIX BUAOB M (OPM NpEICTaBIICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIyJISIpHAs JIUTepaTypa XUMUYECKOTO COJEp>KaHUsl, CIPAaBOYHbIE MOCO-
ous, pecypcbl IHTepHEeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUYUBYIO U HEJIOCTO-
BEpPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAIllMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO THUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,



CaMOCTOSITENIHO BbIOMpaTh ONTUMAIbHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aud HECIIOKHBIMU CXEMaMHU, IuarpaMMaMu, JApy-
rumMu Gpopmamu rpa@uKu U X KOMOWHAIIUSMU;

YMEHHE HCII0JIb30BATh U aHAIW3UPOBATh B Mpolecce yueOHOM U uccienoBa-
TENbCKOU JI€ATEIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOIO
XO3sIIICTBa U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHMsI 3aJ]aBaTh BONPOCH! (B XO/€ auajnora v (Win) AMCKYCCHUU) MO Cylie-
CTBY OO0CYyXJaeMOH TeMbl, (OpPMYJIUPOBATh CBOU IPENJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHMS IIPEIIOKEHHON 3a/1a4H;

YMEHHsI TPEACTABIATh IMOJYYCHHBIC PE3ylbTaThl MO3HABATEIBLHON NeATeb-
HOCTU B YCTHBIX M NMHUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMIO PE3yIbTaTOB BbI-
MOJIHEHUSI XUMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOpPHOIO ONBbITa, J1abOpaTOPHOU
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yYMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HAa-
BaTEIbHON M WCCIIEOBATENBCKON EATEIBHOCTH MPH PEIICHUU BO3HHUKAIOIINX
npo0iieM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS MO3HIMHA (00CYX-
JeHUsi, OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUS COBMECTHBIX JA€ii-
CTBHI, ONpeAesieHue KPUTEPHUEB IO OIICHKE KaueCTBa BBINOJHEHHON paboThl U
Apyrue).

PeryjisiTUBHbIe YHUBepPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OINpPEACNATh LENU JEATENbHOCTH, IJIaHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIPHO COCTABISATh WIIM KOPPEKTUPOBATH IMPE-
JIO’KEHHBIM aJTOPUTM JEWCTBUM IPU BBIIIOJIHEHUN 3aJaHUNU C YYETOM MOJIYyYEHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX O0BEKTaX — BELIECTBAX U PEaKLMsIX, OLICHUBATh CO-
OTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON €M, YMEHUE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIbTATBI

B cocTtaBe mpenMeTHBIX pe3yabTaToOB MO OCBOCHUIO 0053aTEeIHLHOTO COAepkKa-
HUS, YCTAHOBJICHHOTO JaHHOUW (enepanbHOl pabodeil mporpamMmoi, BBIACISIOT:
OCBOEHHBIE 00YYaIONIMMUCS HayyHbIe 3HAHUS, YMEHHUS U CIOCOObI AeMCTBHIA, cIie-
mupUIecKue A MPeAMETHON 00macTu «XUMUs», BUABI ACSITEILHOCTH IO TOJY-
YEHWIO HOBOTO 3HAHWS, €r0 MHTEPIPEeTaluU, MPeoOpa30BaHUI0 U TIPUMEHEHHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYyAIHIX.

K koniy oOyuenus B 8 Kkiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0OYUaIOIIUXCSI YMEHUM:



PACKpbIBaThb CMBICII OCHOBHBIX XMMHMYECKMX MOHSITHH: aTOM, MOJIEKYJIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaKIysl, KiIacCu(PUKAIM peakiuil: peakiiuu co-
CAMHEHUS, PEAKIMK PA3NIOKEHUsI, pEaKlUU 3aMeIlleHUs], peakiuu oOMeHa,
9K30- U DHAOTEPMHUYECKUE DPEAKIMHU, TEIUIOBOM 3 EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aTOMHas OopOuTalb, paJAlyCc aToMa, Xu-
MHYECKasl CBs3b, MOJSAPHAs U HENOJSIPHAs KOBAJIEHTHAsl CBSA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J0Ji1 BeUIECTBa (MPOLEHT-
Hasi KOHLIEHTpaIKsl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATUH U IpHU-
MEHSTb 3TU NOHATHUSA IIPU ONMCAHUM BEIIECTB U UX MPEBPALLCHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY /I COCTaBJIeHUS (OpMys Be-
HIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OIIPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb OKHCJICHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIIICK-
HOCTb BEUIECTB K ONpPEAeIEHHOMY KJIacCy COEIMHEHHI TI0 (popMyJiaM, BU]
XUMHUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX COEIUHE-
HUSX;

packpeiBath cMbica [lepuonnueckoro 3akona [[. 1. Menneneesa: neMosn-
CTPUPOBATh NOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYE-
CKHMX DJIEMEHTOB OT HUX MOJIOKeHUs B [leproanyueckoil cucreme, 3aKOHOB
COXPAaHEHMSI MacChl BEIIECTB, IIOCTOSIHCTBA  COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTaapo;

ONKCHIBaTh M XapakTepusoBaTh TabmuuHyto ¢opmy llepuoanueckoit cu-
CTEMBI XMMHUYECKHX DJIEMEHTOB: Pa3JIMYaTh MTOHATHS «TJIABHAS MOATPYMIa
(A-rpynma)» u «nobouynass noarpynna (b-rpymnma)», manble U OOJbIINE
NEPHUOJIbl, COOTHOCUTh 0003HAUYEHHUsI, KOTOpble UMeIOTCcs B Tabmuue «Ile-
puoauyecKas cucreMa xumuudeckux siiemMeHToB [. M. MenpgeneeBa» ¢
YUCIJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHX DJIEMEH-
TOB (COCTaB U 3apsi] si/pa, 0011ee YUCIIO0 JIEKTPOHOB U pacipeesieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE PEeaKIUH (110 YHUCIY U COCTABY yYaCTBYIOIIMX B PEAKLUHU BE-
IECTB, IO TEIJIOBOMY 3D (DEKTY);



XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUSI XUMHUYECKUX MPEBpAIlCHUNA B pas-
JMYHBIX YCIIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPDHYIO MacChl Be-
HIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyse COeauHe-
HUS, MacCOBYIO JOJII0 BEIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOMN peaKInu;

MPUMEHSITH OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CUHTE3, CpaBHEHHE, O00OOIICHHE, CHCTeMATH3aIlnio, KiIacCHU(pHUKAIIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4YeHUs CBOICTB
BEIIIECTB M XUMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METOJIbI MTO3HA-
HUS — HAONIOJICHUE, U3MEPEHUE, MOJIECIUPOBAHUE, SKCIEPUMEHT (peasib-
HBIN U MBICJICHHBIN);

CJIeIoBaTh MpaBWJIaM TOJIb30BAHUS XUMUUYECKON MOCyAol W J1abopaTop-
HBIM 000pYZIOBaHUEM, a TAKXKE MPaBUIIaM OOpaIlleHus C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
J0poja U KUCJIO0PO/ia), MPUTrOTOBIEHUIO PAaCTBOPOB C ONPEAEIEHHOW Mac-
COBOM J10JIeH PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XU-
MUYECKUE SKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB IIEIOUYEH U KUC-
JIOT C TIOMOIUIBI0 UHIUKATOPOB (MaKkMyc, (peHondTanent, METHIOPAHK U

JpyTue).

K xonIy oOydeHnus B 9 kiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHUWA: XUMWUYECKHUM dJIe-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTh, BJIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIIECHHUS,
XUMHUYECKasl PEaKIUs, XUMHUYECKas CBs3b, TEIUIOBOM »(ddekT peakuuw,
MOJIb, MOJISPHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEAICKTPOIMTHI, AJICK-
TPOJIMTHYECKAS JTHUCCOLMAIMS, PEAKIIMH HOHHOIO0 OOMEHa, KaTau3aTop,
XUMHUUYECKOE pPaBHOBECHE, OOpaTUMbIe U HEOOpATUMbIC PEaKI[UH, OKUCITHU-
TEJIbHO-BOCCTAHOBUTEJIBHBIE PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(pOTESPHOCTh, XUMUUICCKAs
CBsI3b (KOBaJIGHTHAs, MOHHAS, METANIMYECKAs ), KpUCTAJINYECKash PereT-
Ka, KOPpPO3Wsi METAJUIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKOW PEAKIMH, Ipe-
nenbHO nomyctuMas konnentpauus [1/IK BemecTsa;



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

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3JIU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIpeae-
AEHHOMY KJIAaCCy COCIMHEHHM 10 (opMysIaM, BUJI XUMHUIECKOU CBS3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMYecKasi)) B HEOPTaHUYECKUX COEIUHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpe/ibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COEAUHEHUN, TN KPUCTAIUIMYECKON PEIETKU KOH-
KpPETHOT'O BELIECTBA;

packpeiBath cMbIci llepruoanueckoro 3akona Jl. . MenneneeBa u 1eMOH-
CTPUpPOBATh €r0 MOHHMMAaHUE: OMMCHIBATh M XapaKTEPU30BaTh TaOJIUUHYIO
¢opmy Ilepuonnyeckoil CUCTEMBl XMMHMUYECKHUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJlaBHasi noarpynmna (A-rpynmna)» u «mnodoouyHas noarpynna (b-
rpyIIia)y», Majible U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHUs, KOTO-
pble UMEIOTCS B MEPHOJUYECKON TaOIUIE, C YUCIOBBIMH XapaKTEPHUCTH-
KaM{ CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsii sA1pa,
o0111ee YUCII0 AJIEKTPOHOB U PACTIPEACICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB U
UX COCIMHEHUI B MpeJenax MaJlbIX MIEPUOJIOB U MIAaBHBIX MOArPYHI C y4é-
TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEAKLMU (110 YHUCIY U COCTABY yYaCTBYIOIIHUX B PEAKLUU BE-
IIECTB, MO TEIIOBOMY d(PhEeKTy, M0 U3MEHEHUIO CTEIIEHEW OKUCIICHUS XHU-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX U CIOKHBIX BEIIECTB, NOATBEPXKAAsk ONMCAHUE IPUMeE-
paMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XHMHYE-
CKHMX pEaKLui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUYECKON TUCCOLMAIIMN KUCIIOT, 1IeJI0-
4eil ¥ coJiel, TIOJIHbIE M COKpAIIEHHbIE YPABHEHHS PEaKIIUi MOHHOTO 00-
MEHAa, YpaBHEHUS PEAKUUH, MOATBEPKIAIOIINX CYLIECTBOBAHNE T€HETHY E-
CKOM CBSI3M MEXKY BEUIECTBAMU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUI TO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKlui;
IIPOTHO3MPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILCHHI B PAa3JIMYHBIX YCIOBU-
SX;

b



BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchbl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 1Mo ¢GopMmylie CoequHe-
HUSI, MAacCOBYIO JOJIO BEIECTBA B PAaCTBOPE, MPOBOIUTH PacUEThl MO
YPaBHEHHIO XUMHUYECKOW PEaKIInu;

coOM0IaTh TpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYJOW M J1abopaTop-
HBIM 000pYZOBAaHUEM, a TAK)Ke MpaBHJia OOPAIIEHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C HMHCTPYKUMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYE-
CKUX OTIBITOB IO IMOJIyYEHHIO ¥ COOMPAHUIO Tra3000pa3HBIX BEIIECTB (aM-
MHaKa U yTJIEeKUCIIOro rasa);

IPOBOJUTH PEAKIIMH, MOJITBEPKAAIONINE KadyeCTBEHHBIH COCTAaB pa3iuy-
HBIX BELIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OPOMUI-, HOAMI-,
kapboHat-, (ocdar-, cunmmkar-, cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI
AMMOHHS U MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpPax HEOPraHUYECKUX BELIECTB;

IPUMEHATH OCHOBHBIE OTEPAIMN MBICTUTEIFHON NEATEeIPHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHUE, 000O0IlEHHE, CUCTEMATH3alNIO, BBISIBJICHUE MPU-
YUHHO-CJICJICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOWCTB BEIIECTB M XUMHU-
YEeCKUX peaklui, €CTECTBEHHO-HAYYHbIE METOJbl MO3HaHUs — HabIro/e-
HUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT (peanbHbI U MBICICH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KouunyecTBO 4acoB CHuECOK HTOTOBBIX Cnoco0 ouenku = OOopynoBanue
[1]
Kon- DJIeKTPOHHBIe  TJIAHHPYEMBIX pe3yJib- HUTOTOBBIX Hentpa «Touka
HaumenoBanue
TPOJIb- (un¢posBbie) TaTOB C YKa3aHUEM IJIAaHUPYEMBIX | pPOCTa», HCIOJb-
n  pa3ieaoB uTeM Bcee- [pakTHye-
HBIE o0pasoBareib- JTaNoB uX GopMUpPOBa-  Pe3yJbTATOB  3yeMoe HA ypoKa
/ NMPOrpaMMblI ro cKHe padoThI
paoo- HbI€ PecypChl HHA
n
ThI
Pa3znea 1.IlepBoHavanbHble XUMHYECKHE TIOHSTHS
1.1 Xwumusa — Baxk- 5 2 bubnmmoreka PackpeiBath cMbICH OC- Y CTHBIN OIPOC HoyTt6yk
Hasi 00J1aCTh LHOK HOBHBIX XUMHUYECKUX
€CTECTBO3HAHHUS U https://m.edso0.ru  moHsATHIA;
IPaKTUYECKOM [741837c
NEeSATEIbHOCTH
- CrnenoBaTh paBuiIam [IpakTrueckas Hoyr6yku Hoyt-
NOJb30BAHUS XUMHUYe-  paboTta OyK yumres
CKOM mocy10i u 1abopa-
TOPHBIM 000PYJIOBaHHEM
1.2 BemecrtBa u xu- 15 1 bubnmnoreka NnmroctpupoBats B3an- Y CTHBIM OIIpocC, HoytOyxu HoyT-
MHUYECKUE pEaK- HOK MOCB$3b OCHOBHBIX XU-  IPAKTHUYECKas OyK yuures
1H https://m.eds00.ru ~ MuYEeCKHUX MOHATHI U paborTa, perieHue MHOFO(I)YHKHH(V)‘
HaJbHOE YCTPOM-
[7f41837¢ NPUMEHATD OTH TIOHATUS 33124, XUMHYe- yerp
ctBO (MDYV)

IIpH OIIMCaHHU BCIICCTB

U MX IpeBpalleHn;

CKUM TUKTaHT,
KOHTpPOJIbHAS
pabota



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[IpuMeHATH OCHOBHBIE
onepanyu MbICIUTEIb-
HOU JIeITEIbHOCTH —
aHaJlu3 U CUHTE3, CPaB-
HeHue, 0000IIeHre, CH-
CTEeMaTH3aIuIo, KJIacCH-
(uKanuio, BEISBICHHE
MPUYUHHO-
-CJICJICTBEHHBIX CBSI3EH —
JUISL U3YYEHUSI CBOMCTB
BEILIECTB U XUMHUUYECKUX
peaKuii, ECTECTBEHHO-
Hay4HbI€ METO/bI [T03HA-
HUSI — HAOJTIOICHUE, U3-
MepeHue, MOJIeTMpPOoBa-
HUE, 3KCIIEPUMEHT (pe-
AJIbHBIN Y MBICIICHHBIM;




Hroro no pazneny

Pa3zpen 2.Bakneiimmue
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NpeacTaBUTEC/IM HECOPraHU4YeCKUX BEIIECCTB

2.1 Boznyx. Kucno- 6 bubnmoreka Onpenensith BaJeHT- Hoyr6yku Hoyt-
pox. Ilonsitue HOK HOCTb aTOMOB 3JIEMEH- Oyk yunrens
00 okcHuaax https://m.eds00.ru  ToB B GMHAPHBIX COETH-

[7f41837c HEHUSX,

2.2 Bogopon. Ilo- 8 Bubnmoreka CreneHp OKACIEHUS YcTHBII ompoc, HoytOyxk
HSTHE O KHCIIO- ILHOK 9JIEMEHTOB B OMHAPHBIX  MPaKTHYECKaspa-

Tax U COMAX https://m.eds00.ru  coenMHEHHAX, TIPHUHA- 0orta, perieHue

[7f41837¢ JIEKHOCTD BEILIECTB K 3a/1a4, XUMU-
OTpeNIeIEHHOMY KIIAcCy YECKHUH THK-
coeaiMHeHu# 1Mo Gopmy- TaHT, KOH-
JaM, BUJ XUMHYECKOM TPOJIbHAs pa-
CBs3U (KOBaJICHTHAS U oota
MOHHasl) B HEOpraHuye-
CKHX COCAMHEHMSIX;

2.3 Bopa. PacTBoO- ) bubnmnoreka XapakTepu3oBath (0nu- Y CTHBIN ompoc, HoytOyxu HoyT-
psl. [lonstue 00 HOK chIBaTh) oOmue xumuue- IlpakTuueckas OyK yanrens
OCHOBaHUSX https:/m.edsoo.ru = ckue cBoiicTBa BemecTs  pabora, pemre- MHOFO@YHKHH?"

[7f41837c Pa3IMYHBIX KJIaCCOB, HH€ 3a/1ay, ) S?}J:(I;Izﬁ/f q};;T)pOH_
MOJITBEPIK/1asi OTMCAHKE XUMHUYECKHH

IIpUMepaMu MOJIEKYJISP-
HBIX YPABHEHUU COOT-
BETCTBYIOIIMX XUMUYE-
CKHX pPEaKLHi;

IUKTAHT, KOH-
TpOJbHAs pa-
oora



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.4 OcHOBHEIE
KJIacChl Heopra-
HUYECKHUX CO-
€IUHEHNN

Hroro no pazaeny
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30

bubmmoreka
LHOK
https://m.edsoo.ru

[7t41837¢

Hcnonp3oBars xumuye-
CKYIO CUMBOJIUKY JJIsI
cocTaBieHUs GopMyI
BEIIECTB U YpaBHEHUI
XUMHYECKHUX PEaKIIHii;
CrnenoBath mpaBuiiaM
IOJIb30BAHUS XUMHUYC-
CKOM TOoCyJ10¥ 1 1abopa-
TOPHBIM 000PYOBaHU-
€M, a TaKXe MpaBuIam
oOparieHusi ¢ Berie-
CTBaMH B COOTBETCTBUHU
C MHCTPYKIIUSIMHU T10 BBI-
MOJIHEHUIO JaboparTop-
HBIX XUMHYECKUX OTbI-
TOB M0 MOJYYEHUIO U
coOupaHuio razoodpas-
HBIX BEICCTB
Hcnonb3oBars XuMuye-
CKYIO CUMBOIIUKY /IS
cocTaBJyIeHUs POpMyII
BEIIIECTB U YpaBHEHUH
XUMHYECKHUX PEaKIIHid

IIpakTrnueckas
paborta, KOH-
TPOJIbHAS pa-
6ota

Hoyt0yku HoyT-
OyK yauTenst



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pasnen 3.11epuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jemMenToB JI. U. Menneneea. Ctpoenne
aToMoB. XuUMHYecKasi CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIMU

3.1  Tlepuonuueckuit 7 bubnuorexa PackpeiBats cmbicn [le-  YcTHBIN ompoc
3akoH u [lepuo- HOK puoanyeckoro 3akoHa [[. Xumuuyeckui
UYecKas CH- https://m.edsoo.ru = 1. MenneneeBa; 1eMOH- JIMKTAaHT,
cTeMa XuMHUYe- [741837¢ CTPHPOBATh IOHUMAHHWE  TECTUPOBAHHUE
CKHUX 3JIEMEHTOB MEePUONYECKON 3aBUCH-

. . Mennene- MOCTH CBOWMCTB XUMUYE-
eBa. CtpoeHue CKHUX DJIEMEHTOB OT UX
aToMa nonoxxenus B [lepuoau-

YEeCKOM CHCTEME, 3aK0-
HOB COXPaHEHUS MacChl
BEIIECTB, IOCTOSHCTBA
cocTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4YeHHUS,
3aKO0Ha ABOTaJipo;
Boruncnste oTHOCH-
TENbHYIO MOJIEKYIISIPHYIO
Y MOJISIPHYIO MaccChl Be-
LIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOI0 JIEMEHTA
1o ¢hopmyJie CoeTnHe-
HUS1, MaCCOBYIO JI0JIIO
BELIECTBA B pacTBOPE,
MPOBOJIUTH PACUETHI MO
YPaBHEHUIO XUMHUYECKON
peakuuu;

OnuceIBaTh U XapaKTe-
pu30BaTh TAOJIMYHYIO
¢dbopmy Ilepuonnueckoit

HoytOyxk



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CHUCTEMbI XUMHNYCCKUX

JJIEMEHTOB
3.2 Xumwuueckas 8 bubnuorexa Hcnonb3oBath XxuMmuue-  Pemenue yueo- Hoyt6yku HoyT-
cBsA3b. OKHUCIN- HOK CKYIO0 CUMBOJIUKY JJIs HBIX 1 IIPAKTHKO-  OYK yduTest
TEIBHO- https://m.edso0.ru  cocraBiaeHust GopMyI OpUCHTHPOBAH- MHOFO@YHKHHE)'
- [7f41837c o HBIX 33719 HaJbHOE YCTPOM-
BOCCTaHOBU Liales/c BEIIECTB M YPABHCHHIA
B P . ctBo (MDY)
TEJIbHBIC PeaK- XUMHAYECKHX PEaKIIHii;
on Onpenensars BaJeHT- VCeTHBII ormpoc
HOCTh aTOMOB JJICMCH- CamoorieHKa ¢
TOB B OMHAPHBIX COCM-  HCIOJIb30BAHHU-
HEHUSX eM «O1eHOYHO-
T'O JINCTa»
bubnmnoreka
OK
Hroro no pazgen 15 1
pasiely https://m.edso0.ru
[7f41837¢
bubnuorexa
PesepBHOE BpeMs 3 HOK
https://m.edsoo.ru
[7f41837¢
OBILEE KOJIMYE-
CTBO HACOB I1O 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KVIACC

KoaudecTBO 9acoB

CHnHCcOK UHTOrOBBIX

Cnoco0 oneHku

OobopynoBanne

Ipak  DJEKTPOHHbIE ILUIAHUPYEMBbIX pe3yJib- UTOTOBBIX Hentpa «Tou-
HaumenoBanue
° Kou- THYe- (undposbie) TaTOB C YKa3aHHEM IUIAHUPYEMBIX = Ka pocTa), uc-
pa3/1esioB U TeM Bc
n/n TPOJIbHbIE CKHue 06pa3OBaTeJ]},- 3TanoB UX (l)OpMHpOBa- pe3yabTaToB MOJb3yeMO€ HA
nmporpaMmmabl ero
padoThI paGo-  HbIE pecypChbl HUA Ypoxkax
ThI
Pa3nes 1.BemecTBo U XuMH4yecKne peakiun
1.1 [ToBTOpEHME U 5 1 bubnuorexa PackpsiBaTh cMBICT OC- KontponbHas Hoyt0yku Ho-
yrayOneHue 3HaHUM LHOK HOBHBIX XMMHUYECKUX pabora YTOYK y4urens
OCHOBHBIX Pa3/IeNoB https://m.edsoo.ru  MOHATHIA Mmuoro¢ynkiu-
Kypca 8 Kiacca 17412636 OHAJIEHOC
yCTPOMCTBO
(MaY)
1.2 OCHOBHBIE 3aKOHO- 4 bubnuortexa Camocrositennb- ~ HoyTOyk
MEpPHOCTH XUMHUYE- HOK Has pabora, Xu-
CKHX peaklui https://m.edsoo.ru MUYECKHUIl TUK-
[7f41a636 TaHT
1.3 OnexkTponuTHyeckas 8 1 1 bubnmnoreka KonTponbHas HoytOyxu
UCCOLIAINA. XH- LHOK pabora,
MHYECKHE PEAKIINU https://m.edso0.ru
17412636

B pacTBOpax



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

Hroro no pazneny
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Pa3nen 2.HemeTa/uibl M UX COEIMHEHUSA
2.1 OOGm1as xapakTepu- 4 bubnuoreka PackpriBath cmbich [Te-  [IpakTudeckas
CTUKA XUMHYECKHUX HOK puoauueckoro 3akona /I. | pabora, Xumu-
sneMeHToB VIIA- https://m.edsoo.ru 1. MenneneeBa u ae- YEeCKUI OUKTAHT
rpynmnsl. I'anoreHs! [7f41a636 MOHCTPHUPOBATH €T0 I0-
HUMaHue
2.2 OO61as xapakrepu- 6 bubnmnoreka Knaccudumuposars xu-  Ycrasiid onpoc,  HoyrOyku Ho-
CTHUKA XUMHYECKUX LHOK MHUYECKHE DIIEMEHTHI, XAMHYECKHUI YTOYyK yduTess
y1eMeHToB VIA- https://m.edso0.ru = HEOpraHUYECKHUE BEIIE- JTUKTAHT
rpynnsl. Cepa u eé [7t41a636 CTBa, XUMUYECKHUE peak-
COCTMHEHUS nHH
2.3 OO61as xapakrepu- 7 bubnnoreka XapakrepuzoBath (omu-  [Ipaktmueckas ~ HoyrOyku Ho-
CTHKAa XMMHUYECKUX LHOK CBIBaTh) OOIIME U ClIe- paGoTa, ycTHBII = YTOYK yduTels
aneMeHToB VA- https://m.edsoo.ru = mEdpUUIECKHe XUMHYe- OTBET MHuorodyHkiu-
rpymmeL. A3oT, 7412636 CKHE CBOMCTBA MPOCTBIX OHAILHOC
docdop 1 ux co- Y CJIOKHBIX BEIIECTB, zlf/[TclID)(;If)CTBO
CIMHEHNS TOATBEPIK/1ast ONTUCAHNE
puMepamMu MOJIEKYJIsIp-
HBIX U HOHHBIX ypaBHe-
HHUW COOTBETCTBYIOLIUX
XUMUYECKHUX PEeaKIni
2.4 OOGmras xapakTepu- 8 bubnmmoreka WnmoctpupoBats B3au-  KoHTposbHas
CTHKA XUMHYECKHX LHOK MOCBSI3b OCHOBHBIX XH- pabora, mpakTH-
aneMeHToB [VA- https://m.eds00.ru =~ MMYECKUX IMOHATHU U geckas pabora
[7t418636 IIPUMEHSATH OTH IOHATUS

TPYIIIBL. YTIEpOa U



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KPEMHHI U UX CO-
€AMHEHHUS

Hroro no pazneny

Pa3gen 3.MeTaJJIBI M BX COeAUHEH

25

MIpU ONMCAHUM BEIIECTB
U UX MPEBpALICHUN

3.1 OO6mue cBoiicTBa 4 bubnuorexa PackpeiBath cmbICH Oc- VYcrHblii onpoc,
METAJLIOB LHOK HOBHBIX XUMUUYECKUX XUMHUYECKUMN
https://m.edsoo.ru MOHATUI JOUKTAHT
17412636
3.2 Baxueiiue me- 16 bubnuorexa Hcnons3zoBarh xumuue-  KoHTposbHas Hoyt0yku Ho-
TaJJIbl U UX COEMIH- LHOK CKYIO CUMBOJIUKY JJIs pabota, npaktu- YTOYK yuuTens
HEHUA https://m.edsoo.ru  cocraBieHus Gopmy yeckas pabora Muorodynkuu-
/7f412636 BEILECTB M YPaBHEHUH OHAJTBHOC
XUMHYECKHUX PEaKIIHii YCTPOHCTBO
(MaY)
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomas cpeaa
4.1 BemecTBa 1 Mate- 3 bubnmmoreka [IpumeHsATh OCHOBHBIE CamocTosTeb-
puUanel B )XU3HU Ye- HOK OIEPALIMK MBICITUTENb- Hast pa0ora,
JIOBEKA https://m.edso0.ru  HO# AEATEILHOCTH — YCTHBIH OIPOC
[7f41a636 aHaJM3 U CUHTE3, CPaB-

HeHue, 0000IIeHue, Cu-

CTEMAaTH3aIlHIo, BEIIBIIC-

HHUC IPUYHUHHO-

CIIEACTBEHHEBIX CBSI3EH —

JUUISL U3YYEHHST CBOWMCTB
BEIIECTB U XUMHUYECKUX
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Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAM-
ME

68

Bbubnnoreka
LHOK
https://m.edsoo.ru

[7t412636

pEeaKLuii, ECTECTBEHHO-
Hay4YHBIE METO/IbI T03HA-
HHSA — HAOJIOIEHUE, U3-
MEpEHHE, MOJIEIUPOBa-
HUE, 3KCIIEPUMEHT (pe-
AIBHBIA ¥ MBICJICHHBIHN ).
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rocyiapcTBeHHoe 01o1zKeTHOE 001meo0pa3oBaTeIbHOe YUpekIeHre cpeHssa 00 eo0pa3oBaTeabHas MKoJaa NeS
uMenn I'epost CoBerckoro Coro3a B.®. Kpapuenko ropoackoro okpyra Ceipans Camapckoii od1acTn

PACCMOTPEHO [TPOBEPEHO YTBEPXJIEHO
Ha 3acenanuu [1IMO 3am. gupekropa no YBP  mupextop 'BOY COIL NeS r.
Ce13panu

YUMTEIIEH €CTECTBEHHO-HAYYHbIX
IIPEIMETOB

JL.I. CmupHoBa
E.A. 3oroBa M.A. Copokuna
Mporokon Nel ot 28.08.24r [Tpukaz Ne 125 ot 29.08.2024r

[Toypo4HO — TeMaTHu4eCcKOe TIaHUPOBAHUE
XUMUS

8 xiracc, 68 yacos

Pazpaboran:
YYUTEITh XUMUH
3ortoa E.A.

r. CoI3pans, 2024
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PACCMOTPEHO [TPOBEPEHO YTBEPXJIEHO
Ha 3acenanuu [1IMO 3am. gupekropa no YBP  mupextop 'BOY COIL NeS r.
Ce13panu

YUMTEIIEH €CTECTBEHHO-HAYYHbIX
IIPEIMETOB

JL.I. CmupHoBa
E.A. 3oroBa M.A. Copokuna
Mporokon Nel ot 28.08.24r [Tpukaz Ne 125 ot 29.08.2024r

[Toypo4HO — TeMaTHu4eCcKOe TIaHUPOBAHUE
XUMUS

9 knacc, 68 yacoB

Pazpabotan:
YUUTENb XUMUU
3oToBa

r. CeI3pans, 2024



IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(Po-

Ne ara
Tema ypoka Kontpoabubie IIpakTnueckue A Bble 00pa3oBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypchl

1 IIpeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTO/IaX O3HAHUS B XUMUU 1 bubmorexa HOK

8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboTeI B 1ab0paTtopun U MPUEMBI 00- bubnnorexa [JOK

3 1
parieHus ¢ JJabopaTopHbIM 000pyI0Ba- https://m.edsoo.ru/ff0d23dc
HUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nene-

5 Hlfe cMmecen (Hapn uMmepe O‘II/ICTKII[/I no- 1 bubmorexa LOK

. pHMep https://m.edsoo.ru/ff0d28c8
BapEHHOMU COJIN)»
bubmmoreka IIOK
6 A 1
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKH (CHM- 1 bubmmoteka IIOK
BOJIBI) XUMHUYECKHUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c
3aK0H MTOCTOSTHCTBA COCTaBa BEIIECTB. But6 oK

9 Xumunyeckas popmyia. BaneHTHOCTD 1 nosmorexa [

AaTOMOB XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae

bubnunoreka LIOK

10 A -
TOMHOTMOJICKYIUIPHOE yHCHHe https://m.edsoo.ru/ff0d2d50
1 OtHocutenbHas aroMHas macca. OTHO- bubnuorexa [JOK
CUTEJIbHAsi MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHYECKOTO 3JIEMEH- bubnuorexa [IOK
Ta B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mosb. Mossip- bubmuorexa [IOK
Hasi Macca https://m.edsoo.ru/ff0d5230
14 dusznuecKkue 1 XUMHYCCKHUE SIBJICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBus NPOTEKAHUS XU- bubnuoreka [IOK
15 .
MHYECKUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus koiauvecTBa, MacChl Be-
17 €CTBa MO YPaBHEHUSIM XUMHUUYECKUX bubmorexa LOK
B . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuia
18 (coenuHeHus, pa3IoKeHHsI, 3aMellle- bubmorexa HOK
P ’ https://m.edsoo.ru/ff0d3f34
HUs, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O600IIeHIE U CUCTE bubmmorexa [IOK
t AHCT: - B https://m.edsoo.ru/ff0d40c4
MaTH3amus 3HaHUH
20 KonrtponsHast padora Nel o reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. CoctaB BO3ay-
X w bubmmoreka [IOK
21 xa. Kucnopon — aneMeHT u npocroe

BemecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKIuyu OKUCIEHUS, Tope- bubmmorexa [JOK
POAa (peaicth »TOP https://m.edso0.ru/ff0d4614
Hue). [lonsTue 006 oxcuaax
CrocoObI IOTYYCHHS KHCIIOpo/a B Jia-
23 Ooparopun u 1?1 OMLIIJ_UIGHH(I;)CTI/I [pu- bubmorexa [JOK
PATOPHI I TP P https://m.eds00.ru/ff0d497a
MEHEHHUE KUCIOpoaa
TennoBoi 3 PeKT XMMUIECKOH peak-

24 LIUH, IOHATUE O TEPMOXUMUYECKOM bubnmnoreka HOK
YPAaBHEHUH, DK30- U SHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKnusx
TomnuBo (HedTh, yroib U MeTaH). 3a-

25 r ;13HeHI/I¢E Boq; 3: CIIOCOOBI er()) bubmorexa [JOK

P AYxE, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 1o Teme
26 <<1—I;0J'I CHUE 1/12061/1 aHHe KUCI0poJa bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY

97 Bonxopon — aneMeHT u npocroe Bemie- bubmmnoreka HOK
cTBO. Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

28 dusnyeckne U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KUCITOTAX U COMSAX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mostyueHus: BOJAOPOa B Jia- bubnnorexa [JOK
Ooparopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme

31 «ITonydeHune u coOMpaHKre BOIOpOIa bubmorexa [TOK

i . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3Y4YECHHE €ro CBOMCTBY
32 Mosmsipablit 006€M ra3oB. 3aK0H ABO- bubnuotexa [JOK
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rajpo

https://m.edsoo.ru/ff0d542e

Boranciienus 00bEma, KoJIM4ecTBa Be-

bubnmoreka [IOK

33 €CTBa rasa I1o ero M3BECTHOMY KOJIH-
HHECTRA rasd Mo €ro 13p TH My Ko https://m.edsoo.ru/ff0d55a0
YeCTBY BELIECTBA UM 00BEMY
Brruucnenus 005EMOB ra30B 10 ypaB-
34 HEHUIO PEaKLMHU Ha OCHOBE 3aKOHA bubmmorexa HOK
N peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIECHHI Tra30B
35 Du3nYeCKNe U XMMUYECKUE CBOMCTBA bubnuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsitue 06 nHIN- bubmuoreka [IOK
KaTopax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachienHbie
37 M HEHACBIIIEHHBIE paCTBOPHL. MaccoBast bubmorexa LOK
. P P https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBiieHHE PACTBOPOB C OIIPEIE- bubmmnoreka HOK
JIEHHON MacCOBOM J10JIEW pacTBOPEHHO- https://m.edsoo.ru/ff0d5eba
T'O BEIICCTBA
39 KonTponbnas padota Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCuUKaIus, HO- bu6nmorexa LIOK
MEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIaccU(UKAIIHS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenne u XuMHUYECKHE CBOMCTBA bubnuotexa [JOK
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OCHOBaHU

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, kinaccudukanms, bubnmnoreka HOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa, CIIo-
46 COOBI 1(10?1 eHI/I)SI XI/IMI/I‘IGCKI?I’S CBOM bubmmorexa [JOK
yi ’ https://m.edso00.ru/00ad9474
CTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
48 I'enernueckas cBsA3b MEXy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
49 O06o001eHre u cucTeMaTr3als 3HaHHK
t t https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [TOK
o P https://m.eds00.ru/00ad9ela
COEIMHEHU I
[lepBble NONBITKY KIacCU(PUKALIMHN XH-
51 MI/IzeCKI/IX 3JIEMEHTOB HO(IESITI/IG 0 brbmmorexa LTOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX HJIEMEHTOB
[Iepnonnueckuit 3akoH u Ilepuonnue-
but6mmoreka [IOK
52 CKasi CHCTeMa XUMHYECKHUX PJIEMEHTOB
https://m.edsoo.ru/00ada52c
. 1. MenaeneeBa
53 Ilepuonasl, TpymIIBL, HO, ITBI bubmorexa LJOK
P > TPYITIEL THOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
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saep. M3oTonsl

https://m.edsoo.ru/00ada342

CtpoeHnue 3J1eKTPOHHBIX 000JI04eK

55 aTOMOB »J1eMeHTOB Ileproamueckoit bubmmorexa [IOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO dJIe-
bu6nmmoreka [IOK
56 MEHTa 110 ero noJyiokeHuto B [leprnoau-
. https://m.edsoo.ru/00ada824
yeckon cucreme 1. . MenaeneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BuTHUs HayKu U npaktuku. . 1. bubmmoreka [JOK
MeHaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNeKTPOOTPUIIATETLHOCTh ATOMOB XH- bubmmoreka [JOK
58
MHYECKHX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
n
59 OTHAT XHMITHECKA CBA3D https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHasi XuMU4eCKast bubnmnorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYeCKast bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubnmorexa LIOK
62
Creneip okucneHHs https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubmmnoreka HOK
peakuuu https://m.eds00.ru/00adb076
64 OKMCIINTEII U BOCCTAaHOBUTEIIN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 o teme bu6muoreka [JOK
«CtpoeHue aroma. XUMUYECKas CBS3b https://m.edsoo.ru/00adb486
66 PesepBHEI ypok. O000IICHHE U CH- bubmmoreka [JOK
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cTeMaTHU3als 3HaHUN

https://m.edsoo.ru/00adb33c

67 PesepBubIil ypok. O600111eHIE U CH- 1 bubnmnoreka HOK
cTeMaTu3anus 3HaHUi https://m.edso0.ru/00ad9cb?
68 PesepBHrlil ypok. O60011eH1E U CH- 1 bubmmoreka [JOK
cTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HU(Po-

Ne Jara
Tema ypoka Kontposbubie IIpakTnueckue Bble¢ 00pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoThbI padoThbI pecypchl
[Iepnonnueckunt 3akoH. [lepuonnue-
bubnunorexa LIOK
1 CKasl CUCTeMa XUMUYECKUX DJIEMEH- 1
https://m.edsoo.ru/00adb59%
toB /. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHUYECKHUX HJIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMu4aeckoi CBS3U U THIIBI 1 bubnnorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel no teme

5) «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay

5 Knaccudukanus XuMHUECKUX peak- 1 bu6nmorexa LIOK
LU 110 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eakiuu. [IoHsITHE O TOMOTE€HHBIX U 1 bubmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

3 @akTOopbl, BIUSIOIAE HA CKOPOCTh 1 but6mmoreka [IOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
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peakiuu

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

Teopust 3EKTPOTUTUYECKON AUCCO-

bubnmoreka [IOK

10 .C §) -
HMATIHH. LALIBHBIC M CITADBIC 3ICK https://m.edsoo.ru/00adcd68
TPOTUTHI
11 HMoHHuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peakl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OC-
12 HOBAHHUH B CBETE MIPEICTABIEHUNA 00 Bubmaorexa ITOK
Iz a https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON JTUCCOITUAITUT
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 dIIEKTPOJIUTUYE- buGnuorexa [IOK
p E[ P https://m.edsoo.ru/00add8b2
CKOH IUCCOLMau
14 [TousTHE O TUAPOIU3E COJIEH buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O060011IeHNE U CUCTEMATU3AaIUs 3Ha- bubnunoreka LIOK
HUH https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Perme- bubmuoteka [IOK
HHE SKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o teme
17 «IIIEKTPOIUTHYECKAS TUCCOLMALHS bubnmorexa [JOK
p g HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA IAJIOTEHOB.
18 XI/III;I/IlI/ILIeCKI;Ie CBl(:))fICTBa Ha IIpUMepe bubnmorera HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMHUYECKUE CBOMCTBA, ITOJIVUEHHE bubmorexa TIOK
’ yd ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTnueckas padota Ne 2 o reme bu6muoreka [IOK
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«[IomydeHnue COIAHON KUCIOTHI, U3Y-
YeHUe e€ CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YpPaBHCHHUAM XUMU-

21 YECKHUX PEaKiii, €CJIU OJIMH U3 pea bubmmorexa [JOK
PCAKIIH, A p https://m.edsoo.ru/00ade488
TCHTOB JIaH B U30BITKE
99 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnmnoreka HOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AJI0TpOTTHBIE MOU(DUKAITUN CEPBHI.
93 Haxoxnenue cepbl U €€ coeIMHEHU N bubnunoreka LIOK
B NpUpojie. XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBojgopo1, cTpocHHE, (hr3Hye- bubmmoreka [JOK
CKHE U XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupnl ceprl. CepHas Kuciora, G-
25 3UYECKHUE I/IpXI/IMI/IIfeCKI/Ie CBOfICTB(i,) bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMHUUYECKUE PEAKIINH, JICKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CIoco0a
26 MOJIYYCHUS CEPHOU KUCIIOThI. XHMHU- bubmorexa HOK
yi p ' . https://m.edsoo.ru/00adec8a
YECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpenbl COeTUHEHUSIMU CEPBI
97 Brrunciienue MaccoBoit 07U BBIXOJ1a bubnuoreka [{OK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKa dJIEMEHTOB
78 VA-rpynmnsl. A30T, paclipocTpaHeHHE bu6muoreka [JOK
B IpUPOJE, GU3HUECKUE U XUMUUe- https://m.edsoo.ru/00adeeat
CKHE CBOWCTBA
29 AMMHUak, ero ¢puznyecKrue 1 XuMuye- bu6mmoreka [IOK
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CKHE CBOMCTBA, IIOJy4YEHUE U IIpUMe-
HEHUe

https://m.edsoo.ru/00adf004

[IpakTuueckas padora Ne 3 o reme

bu6nmoreka [IOK

30 «ITonyueHre aMMHaKa, U3y4eHHE €ro
1 i https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kucaora, e€ GusndecKkue u bubnmnoreka HOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 o0peHunii. XUMHUYECKOE 3arps3He bubmorexa HOK
yAObP ’ . p https://m.edsoo.ru/00adf518
HUE OKPY’Kalollel cpeibl COeTuHe-

HUSIMH a30Ta
Dochop. Okcun dbochopa (V) u
33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta q)(blxrl):an(qeixﬂe u bubmmorexa [JOK
P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHHE
Hcnonws3oBanue gpocdaToB B Kaye-

34 CTBE MUHEPAIBHBIX yI0OpeHHil. 3a- bubmuoreka [IOK
I'psA3HEHUE IPUPOJTHON cpeabl oc- https://m.edsoo.ru/00adfc20
daTamu
Yraepon, pacnpocTpaHEHHUE B MPHU-

35 oJie p(bmiqecﬁne 1/1: ngI/Iqecmfe bubmorexa LOK
Poae, https://m.edso0.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u
XAMHYECKHE CBOMCTBA. DKOJIOTHYC- bubmuorexa [{OK

36
CKHE MPOOJIeMBI, CBS3aHHBIE C OKCH- https://m.edsoo.ru/00adfebe
nom yriepoaa (IV)

n bubmuoreka [{OK

37 VroibHasg KACIIOTa U €€ COJIN 1

https://m.edso0.ru/00ae006¢
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[IpakTuueckas padora Ne 4 o reme
"[lonydyenue yriekucioro raza. Ka-

bubnunorexa LIOK

38
YECTBEHHAs peaKIlus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbBIE MOHATHS 00 Opra-
39 HUYECKUX BEIIECTBAX KaK O COEIUHE bubmorexa LIOK
https://m.edsoo.ru/00ae054e
HUSX yriepoja
40 KpeMmuuii u ero coefuHeHns bubmorexa IOK
P https://m.edso0.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue
41 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«Baxueime HeMeTaJUIbI U UX CO- https://m.edsoo0.ru/00ae0bf2
eIUHEHUD)
KonTponsHas padora Ne3 o Teme
. bubnuoreka [IOK
42 «Baxnenmue HemMeTauibl U UX CO-
https://m.edsoo.ru/00ae0e18
€IMHEHND)
OO01mas xapakTepUCTHKA XUMUYECKUX
DJIEMEHTOB — METaJUIOB. MeTaniu-
43 4ecKast CBI3b M MEeTAJIMYECKast KpU bubmorexa LHOK
. P https://m.edso0.ru/00ae103e
crajunueckas pemérka. Ousndeckue
CBOMCTBAa METAJIOB
XUMHUYECKHE CBOMCTBA METAIJIOB.
44 DIEKTPOXUMUYECKUN DA HAIPSIIKE bubmorexa LHOK
N P p p https://m.eds00.ru/00ae1156
HUN METaJIOB
O6111e cnocoObl MOTyYeHHUs MeTal-
noB. CriiaBel. Berarcnenus mo ypas-
. bubmuoreka [{OK
45 HEHUSM XUMUYECKUX PEaKIUi, €CITu

OJIMH U3 PEareHTOB COAEPKUT MPHU-
MecH

https://m.edso0.ru/00ae1156
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bubnunoreka LIOK

46 TowATHE 0 KOPPO3HH METAILIOB https://m.edso0.ru/00ae1278
bubnmoreka [IOK
47 Llenoureie meTanb! https://m.edsogrUIOan14b2
48 OKcCHUJIbI M TUAPOKCUIBI HATPUS U Ka- bubnunoreka LIOK
s https://m.edsoo.ru/00ae14b2
49 IllenouHo3eMeTbHBIC METAIIBI — bubnuorexa [IOK
KaJbLIMH 1 MarHuim https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTUHCHHS KalIbIIHS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O6f)61116HHe Y CUCTEMaTH3allis 3Ha-
HHI
59 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuoreka [IOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKECTKOCTh BOJBI K METOBI €€ bubmorexa LIOK
., https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bubmnoreka IIOK
>4 Amomnnii https://m.edsog)_.lru/Oan1064
55 AMdoTepHbIe cBOMCTBA OKCHIA U bubmmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edSO(I)_.[ru/OanldSG
57 OKCcHIbl, THIPOKCUIBI U COJIH JKeJIe3a bubnunorexa LIOK
(IT) u xene3a (II) https://m.edso00.ru/00ae35e6
58 O6f)6H.I€HI/Ie Y CUCTEMaTH3aIlus 3Ha-
1305071
59 [IpakTuueckas padora Ne 7. Pemenue bubmuoteka [IOK
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HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Baxuenime MeTaiIbl U KX COEOU-
HEHUS

https://m.edsoo.ru/00ae3de8

Bpluncienus 1o ypaBHEHHUSIM XUMHU-
YECKUX pEaKLUi, €CIIM OJUH U3 pea-

bubnunoreka LIOK

60 T€HTOB JaH B U30BITKE WU conepuxcHT 1 https://m.edsoo.ru/00ae1750
npuMmecu. Berunciaenust MaccoBoit
JIOJIU BBIXOJ1a MIPOAYKTA PEaKIuu
61 O06o01IeHre U CUCTeMAaTH3aIns 3Ha- 1
HUH
Kontponbnas pabota Ne4 o reme
62 «Baxuelnne Metayuibl ¥ UX COEIU- 1
HEHUS
63 BemecTBa 1 Matepuansl B moBce- 1 bubmmoreka [JOK
JTHEBHOH >KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE OKPYXKa- 1 bubmuoreka [IOK
FOIIEH Cpeabl https://m.edso0.ru/00ae4270
65 Ponp xumun B penieHnH sKoJoruye- 1 bubmuoreka [IOK
CKUX IpobsieM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6o01IeHNE U CH- bu6mmoteka [IOK
66 - 1
cTeMaTHh3aIus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U CH- 1 bubmmnoreka HOK
CTEeMAaTU3alMs 3HAaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0o01IEHNE U CH- 1 bubmuorexa [IOK
cTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YUEHUKA

Xumus, 8 kinace/ ['abpuensa O.C., Octpoymon U.I'., Cnaakos C.A., AKIHOHEpHOE

obmectBo «M3narenbeTBo «IIpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI JJJISI YYUTEJISA

1. 'abpuensu O. C., Bocko6oiinukona H. I1., SlmykoBa A. B. HactonpHas kaura
yuntens. Xumus. 8 ki.: Metoauueckoe nocodue. - M.: [Ipoda, 2021.

2. l'abpuensu O. C., AmykoBa A. B. Terpanp 11t 1a00paTOPHBIX OMBITOB U MPaK-
tryeckux padot. 8 ki. K yueOnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: Jlpo-
¢ba, 2022.

3. IN'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensna «Xu-
mus». 8 kimace / O. C. IN'abpuensu. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensina «Xu-
must». 9 kimace / O. C. IN'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHosorndeckue kaptol K yueouuky O. C. I'abpuensna «Xumus. 8
Kjacey» : metoaunueckoe nocobue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHojorndyeckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 9
KJ1ace» : Metoaudeckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KoHTpoasHbIE U TpoBepoUYHbIe padoThl K yueOHuky O. C. ['abpue-
nsiHa «Xumust. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Yimakosa u jip. - M.:

Hpoda, 2022. nannHbie



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Ennnas xommekmus mudpoBeIx 00pa3oBaTeIbHBIX PECYpcoB. — Peskum mocTyma:
http://school- collection.edu.ru

http://www.chemnet.ru I'azeta « XumMus» 1 calT s yauTens «5 uay Ha ypoK XH-
MU

http://him.1september.ru Eaunas xomtekuust IIOP: IIpeamernas komrekuust «Xu-
MU

http://school-collection.edu.ru/collection/chemistryEctecTBeHHO-HayYHBIE JKCIIE-
puMeHTbl: xumusi. Komiekuust Poccuiickoro o01ieo0pa3oBaTeibHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://wwwalhimik.ru Bcepoccuiickasi onuMIiinaaa mKkoJIbHUKOB TI0 XUMUHU
http://chem.rusolymp.ru Opranuyeckasi XUMUsI: SJIEKTPOHHBIN YU4ECOHUK IS Cpe/l-
HEW IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YI4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOIEmK: XUMHUS

http://www.chemistry.ru JluctaHipioHHas OJJUMITHAA [0 XUMHUH: TeJICKOMMYHHKa-

IIMOHHBIN 00pa30BaTEIbHBIN MTPOCKT



MNPUJIOXKEHUE K PABOUYEH ITPOT'PAMME

KpuTtepun u HopMbI o1leHMBaHHMA Pa0oT M0 XUMHUM ydaluxcs 8 Kiacca.

OueHka yCTHBIX OTBETOB.

OT1MeTKa «5)» - CTaBUTCS B TOM cllydae, €CJIM yYalluics MOKa3bIBaET BEPHOE MOHU-
MaHUE XUMHUYECKOU CYIIHOCTH paccMaTpUBAEMbIX SIBJICHUN M 3aKOHOMEpPHOCTEH, 3a-
KOHOB M TEOPHi, Ta€T TOYHOE OMNpEe/eJICHUE M HUCTOJIKOBAHWE OCHOBHBIX MOHSATHUM,
3aKOHOB, TEOPUH, a TAKXKE MTPABUIBHOE ONPEACICHINE XUMUYECKUX BEITUYHH, UX €1U-
HUI] U CIIOCOOOB M3MEPEHMsI; MPABUIIHHO BBIMIOJIHAET YEPTEKU, CXEMBbI U TpaduKH;
CTPOHT OTBET MO COOCTBEHHOMY IUIaHy, COIPOBOXK/IAET pacCcKa3 HOBBIMU MPUMEPAMH,
yM€eeT MPUMEHUTh 3HaHUS B HOBOW CUTYallMH IPU BBIOJIHEHUHU MIPAKTUYECKUX 3a/1a-
HUI; MOYKET YCTAaHOBUTH CBSI3b MEXKy N3YyYaeMbIM U paHEE U3yYEHHBIM MaTE€pHaIOM
10 KypCy XMMHH, a TaK K€ C MAaTEPUAJIOM, YCBOCHHBIM 10 U3YYEHUIO JPYTIUX IMpeN-
METOB.

OtrMeTKa «4» - CTaBUTCS, €CJIM OTBET YYEHHKA YJOBJIETBOPSET OCHOBHBIM TpeOOBa-
HUSAM K OTBETYy Ha «5», HO JaH 0e3 HCIOJIb30BaHMS COOCTBEHHOIO IJIaHA, HOBBIX
IPUMEPOB, 0€3 TPUMEHEHUS 3HAaHUW B HOBOW cUTyaluu, 0€3 UCIOIb30BaHUs CBS3EH
C paHee M3yYECHHBIM MaTe€pUalOM, YCBOCHHBIM NPU HU3YyYEHUU IPYIHX NPEIMETOB;
€CJIM YYalUICs JOMYyCTHI OJHY OIIMOKY MM He Oosiee IByX HEIOUETOB U MOXKET UX
UCIPABUTh CAMOCTOSTEIBHO WM C HEOOJIBLION MOMOLIBIO YUUTEIIS.

OtrmeTka «3» - CTaBUTCA, €CJIM YYAUIUICS MPAaBUJIBHO IOHUMAET XUMHUYECKYIO CYyIII-
HOCTh PacCMaTpPUBAEMBIX SBJICHUM W 3aKOHOMEPHOCTEW, HO B OTBETE MUMEIOTCA OT-
JeNbHbIE TPOOENBbl B YCBOEHUH BOIPOCOM Kypca XMMHH, HE MPENATCTBYIOIINE Jallb-
HEWIIEMY YCBOEHHMIO MPOrPaMMHOIO0 MaTepuana; yMEET MPUMEHSATh MOJIy4YEHHbIC
3HAHUS MPU PEIICeHUH NPOCTHIX 337a4 C MCMHOJIb30BAHMEM TOTOBBIX (OpPMYII, HO 3a-
TPYIHSAETCS TMPHU PEIICHUU 337ad, TPEOYIOIMUX MpeoOpa3oBaHUs HEKOTOPHIX (op-
MYJL;IOMYCTHII He 0oJiee OHOM TpyOoi OIIMOKK U IBYX HEIOYETOB, HE OoJiee OaHOU
rpy0oii U 0OHOM He Tpy0Ooii omKOKH, He Oosiee NBYX-TpeX HEe TPyObIX OMTUOOK, OTHOM
He TpyOoi OIMOKHU U TPEX HEIOUETOB, JOIYCTUII YEThIPE UM NSATh HEAOUYETOB.
OTMeTKa «2)» - CTaBUTCS, €CIIM y4YalllMHCAd HE OBJAJIE]] OCHOBHBIMU 3HAaHUAMH U
YMEHUU B COOTBETCTBUU C TPEOOBAHUSMHU MPOTrPAMMBI U TOMYCTHII OOJIbIIE OMIMOOK
Y HEJ0YETOB, YeM HEOOXOIUMO JIJISl OLICHKH «3) .

OueHka NUCbMEHHBIX PadoT.

OtMmeTtka «5» cTaBUTCS 3a pabOTY, BBHIIOJHEHHYIO MOJIHOCTHIO 0€3 OMMOOK U HEO-
YETOB.



OtMmeTKa «4» cTaBUTCS 32 padOTy, BBHINOIHEHHYIO MOJHOCTHIO, HO MPU HAJIUYUH B
Hel He OoJee oJHOM TpyOol OmMOKM M OJTHOTO HEeJoueTa ; He Oosee Tpex Hemoue-
TOB.

OTMeTKa «3» CTaBUTCS, €CIU YYCHUK BBITOJHII TIPAaBUIIHHO HE MeHee 2/3 Bcel pa-
OOTBI WM JOMYCTHII HE Ooyiee OJTHOM rpyOOi OIMOKU M JBYX HEAOYETOB, HE Ooliee
OJTHOM TpyOO¥ M OTHON HErpyOol ommOKH, He 00Jiee TpeX HeTpyObIX OMHMOOK, OHON
HErpy0o0ii OIMOKHU U TPEX HETOUYETOB, MPY HATMYHUH YETHIPEX-TISITH HETOUYETOB.
OTMeTKa «2) CTaBUTCS, €CJIM YUCIIO OMMOOK M HEJ0YETOB MPEBBICUIO HOPMY OIICH-
KU «3» WM BBIMOJIHEHO MPaBUIIbHO MeHee 2/3 Bcel paboThl.

OueHka XMMHYECKOI0 JUKTAHTA.

[IIxana nepeBoa B MATHOAIILHYIO CUCTEMY OLICHKH

OtMmetka «5» craButcs 3a BeinosHeHue 90-100% paboThl.

Otmetka «4» craButcs 3a BeinojgHeHue 70-89 % paboTsr;

Otmetka «3» craBuTcs 3a BeinmojHeHne 50-69%

OtMmeTka «2» cTaBUTCA 3a BbIMoJaHeHHE MeHee 50%,

KpuTtepun onieHMBaHUA TeCTOBBIX KOHTPOJIbHBIX PadoT.

[Ikana nepeBoaa B NATUOALIEHYIO CUCTEMY OLICHKHU

OtMmeTtka «5» craButcs 3a BbinosHeHUe 90-100% paboThI.

Otmetka «4» craButcs 3a BeinojgHeHue 70-89 % paboTsr;

Otmetka «3» craBuTCs 3a BeinojHeHne 50-69%

OtMmeTka «2» cTaBUTCA 3a BhImoJHeHHe MeHee 50%,

Kpurepuu oneHuBaHuA 3KCNIEPUMEHTAJILHBIX YMEeHUH (J1a00paTOpPHbIE U MPAK-
THYECKHE 3a1aHNs).

OtMmeTka «5» cTaBUTCS, €clid paboTa BHITIOJIHEHA MOJTHOCTHIO M MPABWIBHO, CHENa-
HBI IPAaBUJIbHBIE HAOJIOICHNS U BHIBO/IBI,

AKCIEPUMEHT OCYIIECTBJIEH MO TUIAHY C Y4€TOM TEXHHKU O€30MacHOCTH W MpaBUI
paboTHI € BEIIECTBAMH M 0O00PYI0BAHUEM;

MPOSIBJICHBI OPTaHU3AIMOHHO - TPYJIOBbIE YMEHUS, MOACPKUBAIOTCS YUCTOTA pabo-
YEero MecTa M NOpsIoK (Ha CTOJIe, SKOHOMHO HCIIOJb3YIOTCS PEAKTUBBHI)

OTMeTKa «4» cTaBUTCS, €U paboTa BBHITIOJTHEHA TTPABUIIHHO, ClIETIAHbI TIPABUIIHHBIC
HAOIIOACHUS U BBIBOJBI, HO MPU 3TOM JIKCIEPUMEHT MPOBEJEH HE MOJHOCTHIO WM
JIOTTYIIIEHBI HECYIIECTBEHHBIE OIITMOKHK B paboTe C BEIIECTBAMHU U 000PYI0BAHUEM.
OT1meTka «3» CTaBUTCS, €CIM paboTa BHITIOJIHEHA MTPABWJILHO HE MEHEE YEM HAIoJI10-
BUHY WJIM JOMYIIIEHA CYIIECTBEHHAs OITMOKA B X0/ SKCIIEPUMEHTA B OOBSICHEHUH, B
odopmiieHUU padOThI, B COOIOJIEHUH TPABUJI TEXHUKH O€30MMacHOCTH Ha padoTe ¢
BEIIIECTBAMH U 000PYI0BAaHUEM, KOTOPAsi HCTIPABIICTCS 1O TPEOOBAHUIO YUUTEIS



OTMeTKa «2» CTaBUTCS, €CIIM JOMYIIEHbI 00Jiee ABYX CYHIECTBEHHBIX OIIMUOOK B XO-
JIe: SKCIEPUMEHTa, B OOBSICHEHUHU, B OPOPMIICHUU PaOOTHI, B COOJIIOJICHUH TIPABUII
TEXHUKH O€30MaCHOCTU MpU paboTe ¢ BEHIeCTBAMU U OOOpPYAOBAHHEM, KOTOPBIC
YYaIIANACS HE MOXKET UCTIPABUTH TaXKe 10 TPEOOBAHUIO YUUTEIIS.

OueHka NpoeKTHbIX PadoT.

OTMeTKa «5» CTaBUTCS, €CIH MEJIb YeTKO chopMyInpoBaHa U yOSAUTEIHHO 000CHO-
BaHa. [IpencraBneH pa3BEepHYTHIM IUIaH JOCTHKEHUSA LIENIHM MPOEKTA. Tema MpoeKTa
packpbITa MIOJTHOCTBIO U VCUYEPIBIBAIOILIE.
PaboTa comepXut JOCTaTOYHO MOJHYIO MH(POPMAIMIO U3 PA3TUYHBIX MCTOYHHUKOB.
[IpeacTaBieH aHanu3 CUTyallUid, CKJIaJbIBABIIMXCSA B X0j€ pabOThI, ClelaHbl HEO0O-
XOJIUMBI€ BBIBOJIbI, HAMEYECHBI MEPCIEKTUBBI paboThl. PaboTa oTiaMvaeTcss TBOpue-
CKHM TIOJIXOJI0OM, COOCTBEHHBIM OPUTHMHAJILHBIM OTHOIIICHUEM aBTOpa K HMJIEE MPOECK-
Ta. PaboTa oTiM4aeTcss 4eTKUM U TPaMOTHBIM O(DOPMIIEHUEM B TOYHOM COOTBETCTBUU
C YCTAHOBJICHHBIMU TIpaBUJIaMH. BBICTYIIIEHHE COOTBETCTBYIOT TPeOOBaHUSIM ITPOBE-
N€HUS TIPE3CHTAIIMU, OHO HE BBIILIO 32 PAMKHU PErJIaMEHTa, aBTOp BIANEET KYJIbTY-
poil OOIIEHHS C ayJUTOpUEH, IPE3EHTAIMsI XOPOIIIO MOJTOTOBJIEHA, aBTOPY YJAlI0Ch
3aMHTEPECOBATh ayIUTOPHIO. [IPOIYKT MOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSAM Ka-
yecTBa (3CTETUYEH, YJI00€H B UCIIOJIb30BAHUH, COOTBETCTBYET 3asIBIICHHBIM IIEJISIM).
OT1meTka «4» CTaBUTCS eclv 1eNb cpopMyaupoBaHa, HO He obocHoBaHa. [Ipencras-
JICH KPaTKWW TUIaH JOCTHXKEHUS LIEIU MPOEeKTa. Tema MpoeKTa pacKpbiTa HE MOJIHO-
cThi0. PaboTa cOOepXUT HE3HAUUTEIbHBIM 00BEM MNOIXOIAIIEH HHPOPMAIMU W3
OTPaHUYCHHOTO YMCJIa OJTHOTUITHBIX UCTOUYHUKOB. [IpescTaBieH pa3BepHyThI 0030p
paboThI TIO JTOCTHMKEHUIO IIeJIeH, 3asBJICHHBIX B Mpoekte. Pabora camocTrositenbHas,
JEMOHCTPUPYIOLIAsl CEPHE3HYIO 3aMHTEPECOBAHHOCTh aBTOPA, MPEANPHUHSTA MOMbBITKA
MPEIACTABUTh JIMYHBIA B3IJISIJ] HA TEMY MPOEKTA, MPUMEHEHBI JIEMEHTHI TBOPUYECTBA.
[IpennpuHaThl MONBITKH 0GOPMUTH pabOTy B COOTBETCTBUU C YCTAaHOBJICHHBIMH ITpa-
BWJIaMH, IPUJATh € COOTBETCTBYIOIIYIO CTPYKTYpYy. BBICTyIZIEHHME COOTBETCTBYIOT
TpeOOBaHUSIM MPOBEICHUS MPE3EHTALUKM, OHO HE BBIIUIO 332 PAaMKU perjlaMeHTa, HO
aBTOpP HE BIAJCET KyJIbTYpOW OOIIEHUS C ayIUTOpHel (yMEHHUE OTBEYaTh Ha BOIPO-
CBI, JIOKAa3bIBaTh TOUKY 3peHus). [[poayKT HE MOJTHOCTHIO COOTBETCTBYET TPEOOBAHU-
SIM KauecTBa

OT1MeTKa «3» CTaBUTCS €ClU 1eNib CHOpMYITHpPOBaHa HEYETKO 100 HE ChHOpMyITH-
poBaHa. [IpencraBieHHbIN IJIaH HE BEAET K JOCTHKEHUIO LEIU MPOeKTa. Tema mpo-
eKTa packpbiTa (pparmMeHTapHo. bosblnas yacTte mpeacTaBieHHONW HHGPOPMAIUU HE
OTHOCHUTCSI K TeMe paboThl. AHAIN3 3aMEHEH KpPaTKUM ONMHCAHUEM XOJia U IMOpsIKa
paboThl. ABTOp NPOSBIII HE3HAYUTEIbHBIA HHTEPEC K TEME MPOEKTa, HO HE Mpojie-
MOHCTPHPOBAJ CaMOCTOSTEIbHOCTH B padOTe, HE MCIOIB30BaJl BO3MOKHOCTH TBOP-



YEeCKOro moxoa. B muceMeHHON 9acTi paboThl OTCYTCTBYIOT YCTaHOBJICHHBIC Tpa-
BUJIAMH TIOPS/IOK M YeTKasi CTPYKTYpa, HOMYIIEHBI OIMMOKH B opopMiIeHHU. BricTyT-
JICHHE HE COOTBETCTBYET TPEOOBAHMSIM MPOBEICHUS Mpe3eHTanu. [I[poeKTHBIN Tpo-
IYKT HE COOTBETCTBYET TPEOOBAHUSAM KadecTBa (ICTETHKA, yIOOCTBO HCIOJIb30Ba-
HUS, COOTBETCTBHUE 3asSBJICHHBIM IIEJI5IM )

Ouenka yMeHHii peliaTh pacuyeTHbIe 3aa4U.

OTMeTKa «5» CTaBUTCA €CJIM B JIOTUYECKOM PACCYKICHUH W PEIICHUN HET OIMHOOK,
3aj1a4ya pelieHa panuoHaIBHBIM CIIOCO00M;

OtMeTKa «4» CTaBUTCS €CJIM B JIOTHYECKOM PACCYXJICHUU W PEIICHUS HET CyIlle-
CTBEHHBIX OIMOOK, HO 3aJja4a pelieHa HePAIMOHAIBHBIM CITIOCOOOM, WU JTOTYIIICHO
He 6oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OTMeTKa «3» CTaBUTCS €CII B JIOTUIECKOM PACCYKJICHUH HET CYIIECTBCHHBIX OIIIH-
OOK, HO JIOTTyIIIeHA CYIIIECTBEHHAs OIMMOKAa B MAaTEMAaTHICCKUX pacyueTax.

OTMeTKa «2» CTaBUTCS €CIIM UMEETCS CYIIECTBEHHBIC OMMMOKH B JIOTHYECKOM pac-
CY>KJICHUU U B PEIICHUH.

Ouenka yMeHHii pemiaTh IKCIEPUMEHTAIbHbIE 32/1a4M.

[Ipu oneHke ATOTO yMEHUS CIIEAYET YUYUTHIBATh HAOJIOICHUS YUUTENS U TIPEIbSBIIS-
€MBbI€ YJalIUMCs Pe3yJIbTaThl BBIMOJTHEHUS OTIBITOB.

OTMeTKa «5» CTaBUTCSI €CIM IJIaH PEIISHUsS 3aJladd COCTaBJICH IMPaBUILHO, OCY-
IIIECTBJICH MOA00P XMMHUYECKUX PEAaKTUBOB U 00OPYAOBaHMS, JaHO TOJIHOE OOBSICHE-
HUE U C/ICIIaHbI BHIBOIBI.

OTMeTKa «4» CTaBUTCS €CJIM IUIAaH PEIIECHUsI COCTaBJEH MPaBUIBHO, OCYIIECTBIICH
moA00p XUMUYECKUX PEAKTHBOB M O0OOPYIOBAHMS.JIONMYIIIEHO HE 0OoJjiee ABYX HECY-
IIECTBEHHBIX OMIMOOK (B 0OBSICHEHUH U BHIBOJIAX ).

OTMeTKa «2» CTaBUTCS €CJIM IUIAaH PEUICHUs COCTaBJEH MPaBUIBHO, OCYIIECTBIICH
Mo00p XMMHUYECKUX PEAKTUBOB M 000PYIOBAHHUS.OMYIIIEHA CYIIICCTBEHHAS OINOKA
B OOBSICHCHUH M BBIBOJIAX.

OTMeTKa «2» CTaBUTCS €CIIH JIOMYIIEHBI ABE B 0oJiee OMMOKY (B TUTaHE PEIICHMS, B
moa00pe XUMUYECKUX, PEAKTUBOB U 000PYI0BaHUs, B 0OBSICHEHUH U BHIBOJIAX ).
Ouenka pegepara.

NznoxenHoe moHnManue pedepara Kak 1mMeIOCTHOTO aBTOPCKOTO TEKCTa OMPEEIIsieT
KPUTEPHUU €T0 OIICHKHU:

- HOBH3HA TEKCTA;

- 000CHOBAaHHOCTb BBIOOpA UCTOYHUKA,

- CTETICHb PACKPBITHUS CYIITHOCTH BOTIPOCA;

- coOmroieHus TpeboBaHUM K 0(OPMIICHHUIO.

HoBu3sna Tekcra:



a) aKTyaJIbHOCTh TEMbI UCCIIEOBAHUS;

0) HOBHM3HA U CAMOCTOSITEJIbBHOCTh B OCTaHOBKE Mp00JieMbl, (HOPMYIUPOBAHKE HOBO-
IO acreKkTa U3BECTHON POOJIeMBbI;

B) YMEHHUE padOTaTh C JUTEPATYpPOM, CUCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTe-
puai;

I') CAMOCTOSITENIBHOCTD OLEHOK U CYKJIEHUN;

1) CTUJIEBOE €IMHCTBO TEKCTA, €IMHCTBO KaHPOBBIX YEPT.

CreneHb pacKpbITHS CYITHOCTH BOMpPOCa:

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBHUE COJIEpKaHUs TEME U I1aHy pedepara;

B) IIOJIHOTA U IITyOMHA 3HAHMI MO TEME;

r) yMeHue o000IIaTh, AeiaaTh BBIBOJbI, COMOCTABIATh Pa3IMUHbIE TOYKU 3PEHUS 10
OJIHOMY BOIIPOCY

OO00CHOBAaHHOCTH BHIOOpPA UCTOYHUKOB:

a) OLIEHKA MCIOJb30BaHHOW JIUTEPATyphl: MPUBJICUEHBI I HauboJee N3BECTHHIE pa-
OOTHI IO T€ME HCCleA0BaHUA (B T.4. )KypHaJbHbIC MYOIHUKAIUU MOCIEIHUX JIET, MO-
CJIETHUE CTATUCTUYECKUE JaHHbIE, CBOJKHU, CIIPABKH U T.J1.).

CoOmonienne TpedoBaHui K 0(hOPMIICHHUIO:

a) HaCKOJIbKO, BEPHO, O(DOPMIIEHBI CCBHUIKHA Ha HCIONBb3YEMYIO JIUTEPATypy, CIUCOK
JUTEPATYpPHI; 0) OLIEHKA TPaMOTHOCTH U KYJIbTYpbI U3JI0KeHUs (B T.4. opdorpaduye-
CKOM, MyHKTYallMOHHOM, CTHJIMCTUYECKOHN KYJIbTYpPHI), BJIaJI€HHUE TEPMUHOJIOTHENH;

B) cobiosienre TpeboBanmii k 00sEMY pedepara.

VYyamuiics npeacTaBiseT pedepaT Ha PELEeH3UI0 He T03/IHee YKa3aHHOTO CpOKa.

J171s1 yCTHOTO BBICTYIUIEHUS ydaliemycst JoctaTodHo 10-20 MuHyT.

OtMeTKa «5» CTaBUTCSI, €CJIM BBINOJIHEHBI BCE TPEOOBaHMSI K HAIIMCAHUIO U 3aIIUTE
pedepara: obo3HaueHa npodieMa U 000CHOBaHA €€ aKTyalbHOCTb, CHICJIaH KPaTKUI
aHaJIU3 Pa3IMYHBIX TOYEK 3PEHUs Ha pacCMaTPUBAEMYIO MPOOIEMY U JOTUYHO U3JIO0-
’K€Ha COOCTBEHHAsl MO3UIMS, CHOPMYIHPOBAHBI BBIBOJABI, TEMA PACKPHITA MOJIHO-
CTBIO, BBIIEPkKAH 00BEM, COOIIIOICHBI TPEOOBaHUS K BHEITHEMY O(GOPMIICHUIO, JaHbI
MPaBUJIbHbBIE OTBETHI HA JIOMOJHUTENIbHBIE BOIIPOCHI.

OTMeTKa «4» CTaBUTCS, €CJIM BBITIOJHEHBI OCHOBHBIE TpeOOBaHUA K pedepaTy u ero
3aIMATE BBITOJHEHBI, HO IIPU 3TOM JOMYLIEHbI HENOYETHL. B yacTHOCTH, UMEIOTCS He-
TOYHOCTHU B M3JIO’)KEHUU MaTepuasa; OTCYTCTBYET JOTrMYecKas MOCaeA0BaTeIbHOCTh B
CY>KJIEHUSX; HE BhIIEPKaH 00BEM pedepaTa; UMEIOTCS YIylIeHUs: B 0POPMIICHUH; Ha
JOTIOJTHUTENbHBIE BOITPOCHI IIPH 3aIIUTE JAHbI HETIOJIHBIE OTBETHI.

OtMeTKka «3» CTaBUTCS, €CIIM UMEIOTCS CYILIECTBEHHBIE OTCTYIUICHHSI OT TpeOOBaHUMA
K pedepupoBanuio. B yacTHOCTH: TemMa OCBellleHa JIUIIb YaCTUYHO; AOMYIIEHbI (ak-



THYSCKHE OIIMOKU B COACPKAHNHU pe(bepaTa HWIJIN IIPpU OTBCTC HA HOIIOJIHHUTCIILHBIC
BOIIPOCHI; BO BPCM: 3allIUTBI OTCYTCTBYCT BBIBO/I.

OTMeTKa «2» CTaBUTCS, €clid TeMa pedepara He pacKpbITa, OOHAPYKUBAETCS CYIlle-
CTBEHHOE HETIOHMMAaHHE TPOOIeMbI
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