MUHUCTEPCTBO MPOCBEMEHUSI POCCUHCKOM ®EIEPAIIANA
Munucreperso o6pazoBanus n Hayku Yamyprekoii Pecny6anku
AMHHHCTPAUHS MYHHIHTIAILHOIO 06pa3oBanus ""'MyHHIHNAALHBIH OKPYT

bane3unckuii paiion"
MBOY "banesunckas COII Ne 1"

PACCMOTPEHO COI'JTACOBAHO
Pyxosoaurens IHIMO 3aMecTHTeb AUPEKT
et no YBP
Hemobuna O.H. AN .
llpH KasNe5 ot <(2§» daBIrycTa Bacunexona E
2023 r.

PABOYAS ITPOI'PAMMA
(TD 2641749)

yuebnoro npeavera «Xumus. Bazosbiii ypoBeHb»

Juist oOy4aromuxcs 8 — 9 kiaccos

noc.baaesuno 2023



MHNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O 0OIIero oOpa30BaHHs COCTaBJeHA Ha OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM NporpaMmbl OCHOBHOTO OOIIEro
obpasoBanus, npeactaBieHHbIx B PI'OC OOO, a taxke Ha ocHOBE (enepaibHOM pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICHIMU MPENoJaBaHusl y4eOHOro mpeamera «XuMus» B 00pa30BaTesIbHbIX
opranusanusax Poccuiickoit denepanuu.

[IporpaMMma 1o xumuM Aa€T MpeACTaBICHUE O LIEJsAX, OOIIe cTpaTerud 0O0y4eHHsl, BOCIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO MpeaMeTa, yCTaHaBIMBAaeT 00s3aTelbHOE MpPEeIMETHOE
coJiepKaHue, MpPEeAyCMAaTPUBAET PACIPEEICHUE €ro Mo KjaccaM M CTPYKTypUpPOBaHHUE IO paszeiaM U
TeMaM IMpOrpaMMbl 10 XHMHH, OIpPEACNAeT KOJUYECTBEHHbIE W KAUeCTBEHHBIC XapaKTEPHUCTHKHU
COJIEp)KaHusl, PEKOMEHAYEMYIO IOCIE€0BATEIbHOCTh HU3YYEHHUS] XUMHUHU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKKA Y4eOHOTo IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYarommxcs,
orpezesnseT BO3MOXKHOCTH TMpeAMeTa Uil pealu3alnuud TpeOOBaHUIl K pe3ynbTaraM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNbHON TMPOrpaMMBbl HAa YPOBHE OCHOBHOTO OOmIero 0oOpa3oBaHWs, a Takxke TpeOOBaHWH K
pe3yibTrataM OOy4YeHHMs] XMMHUU Ha YpPOBHE Il€JIed M3yueHHUs NpeAMETa U OCHOBHBIX BHUJOB y4eOHO-
MO3HABATENIbHOM IeATEIBbHOCTH 00yYaIOIerocs o OCBOSHUIO yUeOHOTO COIePKaHus.

3HaHME XUMHH CIYXUT OCHOBOW g (OPMHUPOBAHMS MHPOBO33PEHHUS OO0Y4aromerocs, €ro
NPEJICTABICHUA O MAaTepUAIBHOM EIMHCTBE MHpPA, BAKHYIO pOJIb HIPAIOT (OPMUPYEMBIC XUMHECH
NPECTaBICHUS O B3aMMONPEBPALICHUAX YHEPTUU U 00 IBOJIOIMH BEIIECTB B MPHUPOJIE, O MYTIX PEIICHUS
TII00aNBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOU, MUIIEBON U
9KOJIOTHYECKOI 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHEHHUSL.

N3ydenune xumun:

CIOCOOCTBYET pealu3allMid BO3MOXKHOCTEW JJIsi caMOpa3BUTHS U (OPMHpPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ o01Iell U (yHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHHUE MBIIUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00ydYaromuxcsi, HaBHIKOB
UX CaMOCTOSITENIbHON Y4eOHOM JesITeNbHOCTH, 3KCIEPUMEHTAIBHBIX M HCCIEI0BAaTEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATIBLHON JESTENbHOCTH;

3HAKOMHUT CO CHEIM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJIsIa Ha
€IMHCTBO TMPUPOABl M YETOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU €CTECTBEHHO--
HayYHOU rPaMOTHOCTH O0yYaIOLIUXCS;

croco6cTByeT (HOPMHUPOBAHHUIO IEHHOCTHOTO OTHONIIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
IpUpPOJIE, K YeTIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOrMUYECKOe 00pazoBaHue 00yUYarOMIUXCsl.

JlanHple HampaBlieHUs B OOYYEHHUU XMMHH OOECIIEUUBAIOTCS CHEU(PUKON COMep:KaHUsl y4eOHOTo
MpeaMeTa, KOTOPBIN SIBISIETCS MEIarorTHYecKd aJanTHPOBAHHBIM OTpPaXEHHEM 0a30BOM HAyKHW XHMHU Ha
OTPENICIIEHHOM JTalle €€ pa3BUTHSA.

Kypc XuMuum Ha ypoBHE OCHOBHOIO 0O0LIero o0pa3oBaHHMsS OpPUEHTHPOBAH Ha OCBOCHHUE
O00y4JaroIMMUCS. CHUCTEMbl TIEPBOHAYANBHBIX TIOHATHH XWUMHHU, OCHOB HEOPraHWYECKOW XHMHUU H
HEKOTOPBIX OTJEIHHBIX 3HAUNMBIX MOHATHH OPTaHUYECKOU XUMUH.

CrtpykTypa copepaHusi IporpaMMBbl 10 XMMHH c(pOpMHpOBaHA HA OCHOBE CHCTEMHOTO MOJX0Ja K
e€ usyuenuro. ConepkaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATUNH O XMMHYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI TIOHITHI O XUMUYECKOW peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 MPUHIIUAITY
MIOCJIEIOBATEIbHOTO PA3BUTHS 3HAHNUN HA OCHOBE TEOPETUUECKUX MPEICTABIEHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoauueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— Y4EHHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3U;

— MpECTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnuecknue 3HaHMSI pacCMaTPUBAIOTCS HA OCHOBE 3MIIMPUYECKU IOJYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEI0BATEIILHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIOJIHAS (PYHKINUN OOBSCHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI U BO3MOXKHOCTEH MPAKTUYECKOIO NPUMEHEHHUS U TOTy4EeHHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue MpOrpaMMbl 10 XHUMHHU CIIOCOOCTBYET (POPMUPOBAHHMIO HPEACTABICHUS O XMMHUYECKOH
COCTaBJISIIOLIECH HAyYHOW KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOW MPUPOJbl, LIEHHOCTHOTO OTHONICHHUS K
HAyYHOMY 3HAHHUIO U METO/IaM M03HaHUs B HayKe. M3ydueHrne XuMUM MPOUCXOIUT C IPUBJICYCHUEM 3HAHHIMA
W3 paHee M3yUYCHHBIX YUeOHBIX MmpeamMeToB: «OKpykawmmi Mupy», «bruonorus. 5—7 knaccel» u «duszuka. 7
KJIace».

[Tpy M3y4eHnn XUMHHU TIPOUCXOAUT (HOPMUPOBAHHE 3HAHMI OCHOB XUMHUYECKOW HayKH Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa U KaK OJHOTO0 U3 KOMIIOHEHTOB
MUPOBOH KyJIbTYpHhI. 3a/1a4a y4eOHOroO MpeIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM
— BaXHEWMHX (AKTOB, TOHSATHH, 3aKOHOB M TEOPETHYECKUX IMOJOKEHHUU, JOCTYIHBIX O00O0OIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, s3bIka HAyKd, B MPHUOOLICHWM K HAYYHBIM METOJaM IO3HAHUS TpU
M3YYEHUHU BEIIECTB U XUMUYECKHUX peakluid, B (OpMHUPOBAHUH U PA3BUTUH MO3HABATENIbHBIX YMEHUI U UX
NPUMEHEHUU B y4eOHO-II03HABATEIHHON U y4eOHO-UCCIIeIOBATEIbCKON AeITeTbHOCTH, OCBOCHUHU MPABUII
0e30macHOro 0OpaIeHus C BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

[Tpu M3yuyeHun XMMUU Ha YpPOBHE OCHOBHOI'O O0ILEro oO0pa3oBaHMs Ba)KHOE 3HAUYEHUE MPUOOpEIU
TaKHe 1eNH, KaK:

— (GopMHpOBaHME HWHTEIIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpPa30BaHMIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY TNPUHATHIO PEUIEHHH, CIocoOHOM aaanTupoBaTbcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HalpaBJIEHHOCTh 00y4YeHHs Ha CUCTEMATHUYECKOe MPUOOIIEHNE 00YyYarOIIUXCsl K CAMOCTOSTEIbHON
MO3HABATENILHON JEATENIbHOCTH, HAYYHBIM METOJaM TO3HaHUsI, (OPMUPYIOIIUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecrnieyeHue yCIOBUM, CIIOCOOCTBYIOIINX MTPHUOOPETEHUIO 00YUJaIOIIUMHUCS OTbITa pa3HO0Opa3HOU
JeSITEJIbHOCTH, MO3HAHUS M CAMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHILIUH), UMEIOIINX
YHUBEpCAIbHOE 3HAUCHUE JJIs1 Pa3IUYHBIX BUJOB I€ATEIbHOCTH;

— ¢opmupoBaHue oOuIel (QYHKIMOHANBHOM M €CTEeCTBEHHO-HAyYHON I'paMOTHOCTH, B TOM 4YHCIE
YMEHHUH OOBSACHATH U OLEHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIONB3YSl 3HAHUS M OMBIT, MOTYYCHHbBIE
Py U3YYCHUH XUMHUHU, TPUMEHATh WX TPH PEIICHUH MPOOJieM B TOBCEIHEBHOW XWU3HH M TPYAOBOU
NeSITEIbHOCTH;

— (¢dopmupoBaHre Yy O0OyYaOIIUXCS TYMAHUCTHUYECKUX OTHOIICHWU, TOHMMAHUS II€HHOCTH
XUMHUYECKHX 3HAHUM U1 BBIPAOOTKU HKOJOTHUECKH IIe1eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
JESTEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBBS M OKPYXKAIOUIEH NMPUPOIHON CPEIbI;

— pa3BUTUE MOTHUBAIlMU K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCIIMTAHHIO Ha
OCHOBE YCBOEHHUsI OOIIeUEIOBEYECKHUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mHpoduis u
HalpaBJIEHHOCTH JlaIbHEHIIEro 00ydeHusl.

OOmiee 4YMcaO 4YacoB, OTBENEHHBIX Ui M3Y4YeHHS XHMMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
obpasoBanus, cocTaiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 vaca B Hezento), B 9 kinacce — 68 gacoB (2
yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA

8 KUIACC

HepBOHa‘IaJ'IbHI)Ie XUMHYECCKHC IIOHATHUA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BeulecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckasi (opmyna. BaJeHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MouspHas macca. B3auMocBsI3p KoJnMyecTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUII BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSIUHEHHMA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMS MACChl BEIIECTB. XUMHUUecKkue ypaBHeHHs. Kinaccudukaius XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKeHHsI, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOH, MpaBWIaMUd PabOTHI B J1a0OpaTopuu M MpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0AeHHEe (PU3NMUECKUX (TIaBJICHUE BOCKA, TAsTHUE JIbJA,
pacThpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJIEICTBHE MeNa ¢ KUCIOTOM) SBIEHU, HabIt01eHne
M ONHCAaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKMX peakuuid (pa3iokeHHe caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
pasfeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, TUCTHILISALMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHUCaHHE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — a1eMeHT M IIPOCTOE BELIECTBO.
Haxoxnenue kucnopona B npupojie, GU3ndeckue U XUMHYECKHEe CBOMCTBA (peaKkIMi TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
pOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupojne. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxokneHwe Bogopona B MPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! motydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopor BOJbI B MpUpOJE. 3arpsi3HEHHE MPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanms. Knaccudukanuss OCHOBaHMIA: MIENOYM €W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. Ilosmyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUsl KHCIOpOo/ia B BO3yXe, MOIyYeHue, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJYYeHHE, COOMpaHHE, pacliO3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIENOYeH, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 33J1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKANNUKA XUMHUECKUX OJlieMeHToB. [loHsATHE O Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux dnemeHtoB [J[. M.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX sjaep. M3orombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIE TOHSATHS: HAy4YHBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHUBHOCTh, MOJIEKYJA, JJEKTPUYECKH 3apsi, BEIIeCTBO, TeNo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TMOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COCAUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEHMIETKM M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX Peakuil Mo pa3IudHbIM MpU3HAKaM (I10 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsitTue o cxopoctu xumuueckoil peaxiuu. [Tonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUUYECKON pEeaKLMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBAa KUCIOT, OCHOBAHUW M COJIEM B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLiecca AMCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu oKucieHus. CTpoeHue u (PU3NYecKue CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. HaxoxeHnue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHWE B MpuUpoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJydeHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCIMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3 dekT. YronbpHas KUCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COECIUHEHUSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpeMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcujae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTepPHUaIoOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOIMCTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeNbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHHe, CoOOMpaHue, paclo3HaBaHNue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJIJIbl U UX COCIUHEHUSY.



MeTa/jibl M MX COeTUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMyueckas CBSI3b M METAJUIMYECKash KpHUCTaJUIM4YecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenne
IIECIIOYHBIX METAJJI0B U UX COCAUHCHUM.

[IlenoyHo3emMenbHBICE METAUIBl MarHul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus U Kajiblusd. BaxkHedmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckue u XUMUUECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu sxkenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJIbIMs U HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajlbllus, aIFOMUHUS, 1IMHKA, xene3a (1) u xenesza
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEePUOJUYHOCTh,  HAONIOJEHHE,  SKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocunte3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAAMIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaIOIIUXCSL.

JIM9HOCTHBIE PE3YyJIbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITUIX
MHUPOBON M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIeIOBATEILCKON, TBOPUYECKOH W JPYrUX BHUAAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 337124,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHS K
B3aMMOIMIOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TIPOLIECCE 3TON y4eOHOH AeaTenbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aMMOCBS3SX YEIOBEKa ¢ MPUPOTHOU CPeoi, O posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJYyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWM, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JTUTEPATypOMd, NOCTYIMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 >KW3HHM, OCO3HAHUE MOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



nmpaBuj 0€301aCHOCTH TMPU OOpAIIeHUH C XUMHYECKUMHU BEIIECTBAMH B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
OPEIMETHBIX 3HAHUA 10 XWMHH, OCO3HAHHBIH BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJalTUPOBATLCS B MPO(ECCHOHANIBHOM cperie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U IICHXHUYECKOMY 30POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJa4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJIHOIN CPEOid, /Ui MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COIIMATLHON MTPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, SKCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHNYECKHUX BCIICCTB U XUMHNUYCCKUX peaKHHﬁ, YCTaHAaBJIIMBATb IMPUYUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (MPEAMETHbIE U MeTanpeaMeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHuHd Yy4eOHO-
IIO3HABaTCJIbHBIX  3a/a4, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe)ICTaBJ'[eHI/Iﬁ BBIABJISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUHUA B U3YyHACMBIX ITPOLECCAX U SABJICHUSAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCMOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM U MPOBEICHHUIO YyYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIPEeNIeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH HMCIOIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyl HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMsI IPEACTABIIATh MOJyUYEHHBIE PE3YJIbTaThl T03HABATEIbLHON JESATENIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I103HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUIA, OMpeeleHe KPUTEPHUEB MO OI[EHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEAKIUSIX, OLIEHUBATh COOTBETCTBHUE MOJIYUEHHOTO pe3yjbTaTa 3asiBJICHHOMN I,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepalibHOM pabouyell TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC



oOyyarouMMuCs HaydHble 3HaHMS, yYMEHHUS U CIOocoObl JeicTBUil, crenuduyeckue Uit

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpEeTaLnH, TPeoOPa30BAHUIO U TIPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYalLlUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSX, CTEICHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHA ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
o0o3Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATEIBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKALINIO, BBISIBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH © J1abOopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLECTBA, IIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peakuus, XUMHUUYECKast
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, MpeAeabHO J0ImycTuMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COEJAMHEHHUSX, 3apsii HMOHA IO XUMHYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leprognueckoi
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJIABHBIX NOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) OOLIME U cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IIEJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 10 (popMysie COeTUHEHNs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 1O BBITOJHEHUIO JT1a00PaTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEMATU3aLMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE ITJNTAHUPOBAHHUE 8 KJIACC

KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU JIESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
BerectBa 1 xuumudeckue bubnunoreka LIOK
1.2 15 1
peaKkuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20

Pa3nes 2. Baskneiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK
00 okcugax https://m.eds00.ru/7f41837c
59 Bonopon.Ilonsarue o kucinorax 3 1 bubmuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
HEOPraHWYECKUX COCAMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToM0B.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu

3.1 [Tepuoanueckuii 3aKoH U 7 bu6nunorexa LIOK



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

IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

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

4 15 bubmuorexa [JOK
IO https://m.edsoo.ru/7f41837c
b K
PesepBHoOE Bpemst 3 uomoreka 1O

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME o8



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




KoaunuecTBO 4acoB

HOYPOYHOE INTAHUPOBAHMUE 8 KJIACC

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
[Ipenmer xumuu. Pois xumuu B
JKU3HM YesioBeka. Tema u 1 5.09 bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0d210c
BEIIICCTBA
ITonsTne o MeTo1ax IMO3HAHUS B 1 6.09 bu6mmoreka [IOK
XHMHH ' https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1
11 0
« é)aBI/IJIa paboTHhI B" . . 1206 BuGmiorexa LIOK
71a00paTOPUH U IPUEMBI .
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHbIM
000pyIOBaHUEM
YucThle BemecTBa U CMECH. 1 13.09 bu6mmoreka [IOK
Crioco0bI pasjiesieHust cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha bubnuoteka [JOK
. 1 1 19.09
pUMepe OYMCTKU TTOBAPSHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
A 1 20.09
TOMBL I MOCIYIRE https://m.edsoo.ru/ff0d2a6¢c
CHMBO ¢ ' https://m.edsoo.ru/ff0d2be8
DIIEMEHTOB
bu6 OK
[IpocThie U CIIOXKHBIE BEIIECTBA 1 27.09 nomorexa I

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
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

bubmuorexa [JOK

9 ATOMHO-MOJICKYJIIPHOE YUCHHE 3.10 https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYEcKas (opmyIa. 410 bubmuorexa [IOK
BanentHocTh aTOMOB ' https://m.edsoo.ru/ff0d2eae
XHMHUYECKHX AJICMCHTOB
OTHOCuTENbHAs aTOMHAs Macca.
11 OTtHocuTeIbHASI MOJIEKYJISIPHAS 10.10 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 KonnuectBo BemecTBa. MoJIb. 11.10 bu6mmoreka [IOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
13 MaccoBas 10511 XMMUYECKOTO 17.10 bu6mmoreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
14 DU3NYECKUE U XUMUYECKHUE 18.10 bu6mmoreka [IOK
SIBJICHUS. XMMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBUs NPOTEKaHUS 94.10 bubnuoreka [IOK
XUMHYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHECHHS MacChl
16 BEILIECTB. )I;HMquCKI/Ie 25.10 bubmorexa [JOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrIunciaeHus KOJIUYECTBA, MACChI
17 BEIIECTBA [10 YPaBHEHUSIM 8.11 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
Knaccudukanus XuMHaecKux
18 peakiuit (CoeTMHeHNS, 14.11 bu6mmorexa [IOK
pas3IoKeHus, 3aMEeICHN, https://m.edsoo.ru/ff0d3f34
obmMmeHa)
19 M. B. JIoMOHOCOB — y4&HBIii- 15.11 bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHuMKIoneauct. O0o0IeHue u
CHCTEMATU3ALMSA 3HAHUN

https://m.edsoo.ru/ff0d40c4

KonTtponsHnas padora Nel mo

bubmuorexa [JOK
20 TeMe «BelecTBsa 1 XUMAYECKUE 21.11 https://m.eds0o.ru/ff0d4290
peaxmm»
Bos — cmech ra3oB. CocTtaB
21 Bo3§;xxa. Kucnopon — snemenT u 22.11 bubmmorexa [IOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Ou3nyYecKue 1 XUMUYECKHE
99 CBOMCTBA KHCJIOPOJIa (peaKIuu 98.11 bubnnoreka [JOK
OKHCIeHHsI, Topenue). ITonsaTue https://m.edsoo.ru/ff0d4614
00 okcugax
CrniocoOblI Moy4eHus KUCIopoia
93 B J1a0OpaTOpuu U 99.11 bubnnoreka [JOK
npomsinuieHHOCTH. [Ipumenenne https://m.edsoo.ru/ff0d497a
KHCJIOpOAa
TemoBoit 3 pexT xumuueckon
€aKIIUH, TIOHSATHUE O
24 EepMIiXI/IMI/I‘IeCKOM YpaBHEHUU 5.12 bubmorexa IOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMUYECKHUX
peaKIusax
TormmBo (HedTh, yroib U METaH).
25 3arpﬂ3HeIEHeq];o3nyyl;<a CHocoOBI ) 6.12 bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
€ro NMperoTBpaIleHus
[TpaxTrueckast paborta Ne 3 o
26 teme «Ilonydyenue u cobupanue 12.12 bubnnorexka [JOK

KHUCJI0pOJa, U3YyYEHUE €ro
CBOUCTBY»

https://m.edsoo.ru/ff0d4ae?



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Boxopon — aneMeHT u mpocToe

bubmuorexa [JOK

21 semectso. Haxoxaerne 5 13.12 https://m.edsoo.ru/ff0d4dd0
IpupoJIe
DU3NYECKUE U XUMUYECKUE

28 CBOICTBa BOJOpO/IA. 19.12 bubmorexa LIOK

https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona
bu6mmoreka [IOK

29 [ToHsATHE O KHCIIOTaX U COJISAX 20.12 https://m.edsoo.ru/ff0d50d2

30 CrniocoOslI nostydeHus BOAOpoaa B 96.12 bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckast padora Ne 4 o

31 teme «Ilonydyenue u cobupanue 97 12 bubnnorexa [HOK
BOJIOPO/Ia, U3YYCHHE €TO https://m.edsoo.ru/ff0d4f42
CBOMCTB»

39 MounsipHblii 00BEM ra3oB. 3aKOH 9.01 bubnnoreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béma,

33 KOJTMYECTBA BEIIECTBA ra3a Mo 10.01 bubmuorexa [JOK
€r0 U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BbEMY
Brruncienust 00bEMOB ra3oB 1o

34 YPaBHEHUIO PEaKIIMU Ha OCHOBE 16.01 bubmuorexa [JOK
3aKOHa 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 Ddu3nvecKue U XUMUYECKHUE 1701 bubmuorexa [JOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lousarue 00 93.01 bu6mmoreka [IOK

WHJUKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4dd0
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Bopa xak pactBoputes.
HacebliieHHbIe ¥ HEHAChIILEHHbIE

bu6mmoreka [IOK

37 24.01
pactBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpaxTuueckas padora Ne 5 o
- TeME ((HpI/II‘OTOBJeIe:I/Iée ) 001 Bu6morexa LIOK
paCTBOpO“B © OHI“) Act HH(,).H ' https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JIeil pacCTBOPEHHOTO
BEIIIECTBA»
TeM u . . .
H1OpOAL BOAOPOA https://m.edsoo.ru/ff0d6342
Bona»
40 OKcHIBI: COCTaB, 6.02 bu6mmoreka [IOK
Ki1accu(puKaIys, HOMEHKIATypa ' https://m.edsoo.ru/ff0d664e
IT
41 BOJ;IinI;HIfHHHXP;T{z;eCKT BHBIX 7.02 bubmorexa LIOK
epone cre > OCHO ' https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCUJIOB
OCHOBaHUS: COCTaB, bubmuorexa [JOK
42 13.02
KJ1accu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xummuueckue 14.02 bubnnorexka [JOK
CBOWMCTBa OCHOBaHHIA ' 20.02https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTas, bubmuorexa [JOK
44 20.02
KJaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u xummuyeckue 91.02 bubmuoreka [IOK
CBOICTBA KUCIIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, BuGmorexa LOK
46 CIIOCOOBI TIOJTyYeHUS, 27.02

XUMHUYECKUE CBOWCTBA

https://m.edsoo0.ru/00ad9474
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[IpaxTuueckas padora Ne 6.
Pemienue skcriepuMeHTaIbHBIX

bu6mmoreka [IOK
47 3ama4 1o TeMe «OCHOBHBIE 28.02 https://m.eds0o.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)
I'eneTrueckas CBsI3b MEX
48 KJIacCaMH HeOpFaHI/I‘leCKI/II;(y 5.03 Bu6mnorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o001IeHne U CHCTeMAaTH3AIINS 6.03 bubnuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00ad9ch2
KonTtponbnas padora Ne3 mo
50 TeMe l'?OCHOBHEIe KJIaCChI 12.03 bubmmorexa LIOK
on https://m.edsoo0.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
[TepBbie MOMBITKH
51 KJIaCCU(PUKAIIUU XUMUYECKUX 13.03 bubmuorexa [JOK
anemenToB. [loHaTHE 0 rpynmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
Ileproauueckuii 3aK0H U
Ilepuoanueckas cucrema bubnmnorexa [JOK
52 19.03
XUMHUYECKHX d1eMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menneneera
bu6mmorexa [IOK
53 Heprozpt, rpymITs, MOAT YIS 20.03 https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. CocTaB 504 bubnmuorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edso0.ru/00ada342
CTpoeHue AIeKTPOHHBIX
55 06(1))J'IOLI6K aTOMOI]; AJIEMEHTOB 3.04 bubmorexa LIOK

ITepuognueckoii cucremst . 1.

https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9e1a
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Mennenecena

XapaKTCpI/ICTI/IKa XHMHUYECKOI'O
9JICMCHTA I10 €I0 ITOJIOXKCHHUIO B

bubmuorexa [JOK

56 9.04
[Mepuoaunyeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leprnoandeckoro
57 3aKOHA JIJIs Pa3BUTUS HAYKU U 10.04 bubmuorexa [JOK
npaktukd. 1. . MenneneeB — ' https://m.edsoo.ru/00ada96e
YUEHBIH, TIEAAror U TPakIaHuH
58 DIIEKTPOOTPULIATETLHOCTh 16.04 bubnnoreka [JOK
ATOMOB XMMHYECKHX 3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
41 17.04
> O XIMITCCRa CBASh 0 https://m.edsoo.ru/00adac34
60 KoBasienTHas nonsipHas 93.04 bubnnorexa [HOK
XUMHUYECKas CBSI3h ' https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenossspHas 94.04 bubnuoreka [IOK
XUMHUYECKast CBS3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 7.
0 Crenetth OkuCIeHis 05 https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO- 8.05 bubnuoteka [JOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH ' https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 OKHCIHUTENN U BOCCTAHOBUTEIHN 14.05 httos://m.eds00.ru/00adb076
65 fe(:\:: i(():mziijsaiif‘t " 15.05 bubmotexa LIOK
» ' ' https://m.edsoo.ru/00adb486
XuMu4eckas CBSI3b»
66 PesepBublit ypok. O60011eHNEe U 91,05 bubnnorexka [JOK

cUcTeMaTHu3anus 3HaHUU

https://m.edso0.ru/00adb33c



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb33c

67 Peseprublit ypok. O6o0mIeHnE U 1 9205 bubmuoreka [IOK
CHCTEMATU3ALMSA 3HAHUN https://m.edso0.ru/00ad9ch?2
68 Peseprublit ypok. O6o0mIeHnE 1 1 28.05 bubmumorexa [IOK
CHUCTEMAaTH3AIMs 3HAHMMA https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpaxkrunyeckue oOpa3zoBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aKoH.

1 [Tepuonuueckas cucrema 1 5.09 bu6mmoreka [IOK
XuUMHA4eckux 3aementos 1. U. ' https://m.edsoo.ru/00adb59e
Menneneena
3

2 cnoficrn ek reverTos 1 709~ BubmorexalIOK

. ' https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 12.09 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adbh7e2
Bunnl XMUMH4YeCKOU CBSI3U U THIIEI bu6mmoreka [IOK

4 ) 1 14.09
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponbnas padota Nel mo teme

I1 0

5 « OBTf)peHI/Ie u yriayOneHue 1 1 19.09
3HaHU OCHOBHBIX Pa3/IesiOB Kypca
8 Kitacca»

Knaccudukanus XumMuueckux bu6nmoreka [JOK

6 . 1 21.09
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
n .

7 ;TT;; %Zﬁiff :ﬂiﬁﬁ: u 1 2609 Bubmiorexa LIOK
peaKItn. https://m.edso0.ru/00adbe9a
TeTepOTeHHBIX PEaAKIIUIX
TlousTue 0 XUMHYECKOM

buo OK
8 paBHOBecHH. DaKTOPHI, BIUIIONTHE 1 28.09 nommorexa

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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1 IIOJIOKCHUEC XHUMHUYCCKOI'O

paBHOBECHs
OxucCIUTENHHO- bubnmoreka [JOK
9 3.10
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust NEKTPOIMTHYECKOM
10 I[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble 5.10 bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bu6mmoreka [JOK
11 Honnble ypaBHEHUS peakiuii 10.10 https://m.eds0o.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT B
12 OCHOBaHHU B CBETE NMPEACTABICHUI 12.10 bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JIACCOLHAIIN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeJICTaBICHUN 00 17.10 bubmorexa [JOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
. bubmmorexa LIOK
14 [TonsTHE 0 TUIpONIU3E CoNeit 19.10 httos://m.edso0.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS 24.10 bubnuoteka [JOK
3HAHU ' https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «I?emeHHe BKCHpepI/IMeHTaJ'II)HBIX 26.10 Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a49»
KonTponbHas pabota No2 mo Teme
17 «ONEKTPOTUTHYECKAS 9.11 bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
PEaKIuy B pacTBOPAX»
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. 14.11 bu6nmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 i 16.11
XUMHUYECKUE CBOWCTBA, TIOIyYEHHE, https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT 6ota No 2
20 lonyseune conmoi knenoms, prap  Bimoresa LOK
YEHI S S0 ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY
B
2 sawriccin peasi,ccan o pp1n  Brmoresa OK
PAIIL, A ' https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB 98.11 bubnuorexa [JOK
VIA-rpymisr ' https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 . 30.11
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
C ) ,
26 quacoin n xamcne sip  Bromorem 0K
3 ' https://m.edsoo.ru/00ade802
CBOMCTBa
O .C
25 fuumocnne nxmccine 71y BeOmoreaLOK
. ' https://m.edso0.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
0
OCHOBE l'IpOMBII_HJ'IfHHOTO crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 12.12

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

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



https://m.edsoo.ru/00addfe2
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27 14.12
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC 19.12 bubmmorexa LIOK
Pactipoctp PHPOAC, ' https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IOJIYYEHUE 21.12 bubmorexa [JOK

> HOIYH ' https://m.edsoo.ru/00adf004
Y IPUMEHEHNE

“ HII;aKTI/IquKaﬂ paborta Ne 3 o Teme 1o Butmorexa LOK

«[Tonyuenne aMmMHuaka, U3y4eHUE .
yqu > YA https://m.edso0.ru/00adf180
€ro CBOMCTB)

31 A30THas KuCioTa, €€ pru3ndeckKue u 98.12 bubnnorexka [JOK
XUMHUYECKHUE CBOWCTBA ' https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
yAo0p ' . ' https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMU a30Ta
(6)) . \Y/

33 (p(())cc(%)(()) pﬁgllefilﬂ((l::: (bq())lfjﬂ(qel:ne u 11.01 BuGmiorexa LIOK

P ot ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX 16.01 bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpefbl hocdaTamu

https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK

35 18.01
HpHpOLe, q)mmeucme " https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunel yriaepona, ux pu3snveckue
36 Sronomccrne Boi%m: ' 23.01 bumiotexa [IOK
JIOTHYECKUE MTPOOIIEMBI .
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJepo/ia
(Iv)
bu6mmoreka [IOK
37 h% & 25.01
POTPHAT KHETOTA I €€ COMH https://m.edso0.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. 30.01 bubnuorexa [IOK
KauecTBeHHast peakiys Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
B oprammecen seucersit ek o Brmorexa LIOK
°p c¢ eree © ' https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIiIeposa
bu6nmoreka [JOK
40 K i 6.02
POMEIIH 11 €10 SOt/ HHOHTE https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX 8.02 bubnnoreka [JOK
3a/1a4 1Mo TemMe «BaxuHeiime ' https://m.edsoo.ru/00ae0bf2
HEMETaJTbl U UX COCTUHEHUS»
42 fﬁ:ﬁiﬁiﬁ giiiiﬁi e 13.02 butmuorexa LIOK
' https://m.edsoo.ru/00ae0e18
COETUHEHUS»
43 OO1m1ast XxapaKTepUCTHKA 15.02 bubnuorexa [IOK

XUMHUYCCKUX JJIEMCHTOB —

https://m.edsoo0.ru/00ael103e
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MeTaJUI0B. MeTtaiuinueckas CBsi3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

bubmuorexa [JOK
44 i 20.02
JueKtp Oxmfﬂqecmn P 00 https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
45 M::Ta.]'[:l'IOBe. CHJIaBI)I. BI)Ie‘-zI/ICJICHI/Iﬂ 22 02 BI/I6JII/IOTeKa HOK
IT BHCHUAM XUMHNUYCCKUX .
yp . https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TIPUMECH
bu6mmoreka [IOK
4 I1 27.02
y OHITHE © KOpPO3HH METAILIOB 0 https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
4 [enorrbre MeTabI 29.02 https://m.edsoo.ru/00ael14b2
48 Oxcupl U TUIPOKCUIBI HATPUS U 503 bubnnoreka [JOK
Kautust ' https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — 203 bu6mmoreka [IOK
KaJIbIMI 1 MarHui ' https://m.edsoo.ru/00ae15e8
bu6nmoreka [JOK
50 B i 12.03
DIHCHIIHE COCANHEHIT Kambiit https://m.edsoo.ru/00ae15e8
51 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIH 14.03
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ 19.03 bu6mmorexa [IOK
yCTpaHeHus ' https://m.eds00.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme 91,03 bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bu6mmoreka [IOK
>4 Admtomuiii 204 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 4.04 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keseso 904 https://m.edso0o.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH 11.04 bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie A CUCTEMATU3ALU 16.04
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX 18.04 bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METJJIbI U UX COCAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU 93.04 bubnnoreka [JOK
COJEPKUT TpUMeCH. Boraucienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIH 25 04
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxkHeme MeTajIbl ¥ X 2.05
COCIUHCHHUS
63 Bemectsa 1 maTepuansl B 705 bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1 14.05
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 16.05 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 91,05 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 93.05 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O6o0mIeHNE 1 1 98.05 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 knacce/ Pymsurtuc I'.E., ®enpaman @.I°., AknmonepHoe o0miecTBo «M31arenbeTBo
«[Ipocsemenue» 2018. — 208c.

» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkurioHepHoe 00IIeCTBO

: yae0. 17151 obmeobpasosar. Opranmsanuii ¢ npwi. Ha snextponnom Hocutene / Pynsuruc I'.E.,
®enpaman @.I°. —M.: [IpocBenienue,

* " ap a H. H. Xumus: 3anaunuk ¢ «romortaukom»: 8—9 ki1. / H. H. T'apa, H. 1. I'abpycesa.
— M.: [IpocBemnieHue.

* " ap a H. H. Xumus: 3anagnuk ¢ «romomraukom»: 8—9 ki1. / H. H. T'apa, H. 1. I'abpycesa.
— M.: [IpocBemienue

*Pageuxuit A. M. Xumust: tuaaktudeckuii Marepuain: 8—9 ki. / A. M. Panenkwmii. — M.:
[Ipocgemienue.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Pymsutuc I'.E. Xumus. Heoprannueckast xumusi. 8 kiacc: yue0. ans o0ieo0pas3onar.
Opranmsanuii ¢ npwi. Ha snextporrom Hocurene / Pynsutuc I'.E., ®enpaman ©.I°. —M..:
[Ipocsemenue, 2018. —208c

* Pynsutuc I'.E. Xumus. Heoprannueckas xumus. 9 kiacc: yue6. 11 o0ueoOpa3oBar.
Opranuzanuii ¢ npui. Ha anekrponnom Hocutene / Pymasutuc I'.E., ®enpaman @.I'. —M..:
[Tpocsemienue, 2019. — 208c.

* Kopomenko A.C. KonTponbHble n3MeputenbHble Matepuana. Xumus § kinacc. PI'OC/ A.C.
Kopomienko, A.B. fmykosa. — M.: U3natensctBo «Ok3ameHH», 2016. — 95¢.c.

*["apaH. H. Xumus. Ypoku:8, 9 ki. / H. H. 'apa. — M.: [IpocBerienue. .

* ["apaH. H. Xumus: 3agaunuk c «momomnaukom»: 8—9 ki1. / H. H. Tapa, H. 1. I'abpycega.
— M.: IIpocsemenue.

*Panenkxuit A. M. Xumusi: nuaaktuueckuit marepuain: 8—9 ki. / A. M. Panenkuit. — M.:
IIpocsemienue.
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TEMATHUYECKOE TIJTAHUPOBAHUWE MOJIYJIS «IIIKOJIBbHBINA YPOK»

Kaaccnl 82a,0.8

XHUMUA

Yunurenas Kacumosa I'.JI.

KomnyectBo yacoB Bcero 68 1acos,

B HEJENIIO 2 yaca.

Ne Pa3znen KitrodeBble BOCIIMTATENBHBIE 3a1a49H Konngectso
4acoB,
OTBOJIUMBIX
Ha
n3y4yeHue
TEMBI
1. | TemaNel. YcTaHOBIEHUE  JOBEPUTENBHBIX  OTHOLUEHHM  MEXKIY 20y
[lepBonayanpHple | yuuTesleM W €ro  YYEHHKaMH,  CIIOCOOCTBYIOLIMX
XUMHYECKUE MO3UTUBHOMY BOCHPHSTHIO y4YallUMHCA TpeOOBaHWH U
MIOHSTHSA npoch0  y4WTens, TNPHUBICYCHUIO WX BHHUMaHUA K
oOcykmaemMoit Ha ypoke HWH(pOpManuy, aKTUBU3AIWU WX
[103HABATEJIbHOMN IESITEIBHOCTH.
2. | TemaNe2. [lpumeHeHne Ha ypoKe HWHTEPaKTUBHBIX (OpM pabOTHI 64
Kucnopon. yUalluXcsi: HMHTEIUICKTYyaJbHBIX WIP, TPYIIOBOH pPabOTHI
I'openue Wi paboTel B Mapax, KOTOpblE yd4aT IIKOJIBHHKOB
KOMaHJHOH paboTe ¥ B3aMMOJICHCTBUIO C IPYTHMHU JIETbMH
3. | TemaNe3. IIpuBnedyeHre BHUMAHUS IIKOJBHUKOB K LEHHOCTHOMY 34
Bonopon aCIeKTy M3y4aeMbIX HA YpOKax SBJICHHH, OpraHM3alus HX
paboTBl ¢ TMONly4aeMOW Ha ypOKE COLHAIBHO 3HAYMMOM
uHpOpMaLlMe! — HHUIMHPOBAaHHE €€  OO0CyKIeHus,
BBICKA3bIBaHMs y4alllUMHUCS CBOETO MHEHHS IO €€ MOBO.Y,
BbIpAOOTKH CBOETO K HEW OTHOIICHHUSL.
4, | TemaNed. Boma NuunuupoBaHue W = HOOAAEPKKA  HUCCIEAOBATEIBCKOU Ta
PactBopsbI JEeATeNbHOCTH IIKOJBHUKOB B paMKax peanu3alud HMH
WHAWBUAYAIbHBIX W TPYIIOBBIX  HCCIIEIOBATEIBCKUX
MPOEKTOB, YTO  JacT  LIKOJIbHUKAM  BO3MOXHOCTb
npuobpecTu HaBbIK CaMOCTOSITEITEHOTO penieHus
TEOPETUYECKOW MpOOJIEMBbI, HAaBBIK TE€HEPUPOBAHUS U
odopmieHusT COOCTBEHHBIX HJEH, HABBIK YBa)XKHTEJIBHOTO
OTHOLICHUS! K YY)XUM HIesIM, OQOpPMIICHHBIM B padoTax
JIPYTUX HccienoBaTeNeil, HaBbIK MyOJUYHOTO BBICTYIIIICHUS
nepes ayAMTOpPHEH, apryMEHTUPOBaHHMS M OTCTAUBaHHUS
CBOEH TOUKHU 3pEHUs
5. | TemaNe5. Opranuszanus KypaTopcTBa MOTHBHUPOBAHHBIX u 54
KonmuecTBeHHbIE | 3pYOUpPOBAaHHBIX OOYYAIOMIMXCS HAJ MX HEYCIEBAIOIIUMHU
OTHOILICHUS B OJITHOKJIACCHUKAMH, JAIOUIEr0 IIKOJIBHUKAM  COIMAJIBHO
XUMHH 3HAYUMBIN OTIBIT COTPYIHUYECTBA M B3aMMHOMN IOMOIIU
6. | TemaNe6. NaunuupoBaHue W MHOAJIEpKKA  HCCIEI0BATEIbCKOMN 119
Baxneitmme JIEeSTeNFHOCTH IIKOJBHUKOB B pPaMKaxX pealu3alud HMH
KJIaCCBhI IPYNIOBBIX UCCIEA0BATENBCKUX IIPOEKTOB
HEOPIrcOeAMHEHUN
7. | TemaNe7. [IpumeHeHue Ha ypoKe HHTEPaKTUBHBIX (GOPM PadOTHI 64
[Tepuonnuecknii yUaIUXCsl: MHTEIICKTYIIBHBIX UTD, TPYITIOBOM PabOTHI
3aKOH U CTPOEHUE WM paboThI B Mapax, KOTOPBIE Y4aT IIKOJbHUKOB
aToMa KOMaHJHOH paboTe ¥ B3aMMOJEHCTBHUIO C APYTHMHU IETbMHU
8. | Tema Ne 8. Hcnons3oBaHre BOCOUTATENBHBIX BO3MOXKHOCTEN 104




CrpocHue
BCIIIECTBA.
XumMnueckast
CBSI3b.

coJiep KaHus y4eOHOTO MpeMeTa Yyepe3 IEMOHCTPAIIHIO
JIETSIM TIPUMEPOB OTBETCTBEHHOTO IPAKJAHCKOTO
MTOBE/ICHUS, MPOSIBIICHUS YEIIOBEKOIIO0US U
I0OPOCEPICTHOCTH.

Temaruaeckoe IIAaHUPOBAHUEC COCTaBUJIA!

Kacumosa I'.JI..

TEMATUYECKOE ITJIAHUPOBAHUE MOJYJIS «LIKOJBHBIA YPOK»

Kiaccnl 9a.0

XUMU

Yunrear Kacumosa I'.JI.

KomnnuecTBo yacoB Bcero 68 4acos,

B HEZEIO 2 yaca.

No Paznen KiroueBble BocmUTaTENbHBIE 331a4H Konuuectso
9acoB,
OTBOJUMBIX
Ha M3y4CHHUE
TEMBI
1. TemaNel. YcTaHOBJEHUE JOBEPUTEIBHBIX OTHOLIEHUNM  MEXKIY 6u
«Knaccudukanus | yauteaeM M €ro0  YYCHUKAMH,  CIIOCOOCTBYIOIIHMX
XUM. PEaKIHi. MMO3UTHBHOMY BOCTIPUSTHIO YYalIUMIECS TpeOOBaHWN H
MpPOCK0  y4HTeNs, TMPHUBICYCHHIO WX BHUMAaHHA K
o0cyxaeMol Ha ypoke HH(GOpPMAIlUHM, aKTUBU3AIHUU UX
M03HABaTEJIbHOU JIEATEIIbHOCTH.
Tema Ne 2: [IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (DOpPM pabOTHI 94
2. «XuMHIeCKue YYAIIUXCS: MHTEUICKTYaIbHBIX UTP, TPYMIIOBOM pabOTHI
peaKiiu B wiu paboThI B Mapax, KOTOPBIC yYaT IKOJIbHUKOB
BOJIHBIX KOMaH/IHOH paboTe U B3aMMOJICHCTBHUIO C IPYTUMH
pacTBopax» JIETHMH
3 Tema Neo 3 [IpuBnedyenne BHUMAaHUS WIKOJBHUKOB K IEHHOCTHOMY 54
l"anorenst aCIeKTy U3YYaeMbIX Ha YPOKaX SBIICHUM, OpTraHU3aINs UX
paboThI ¢ MOMyd9aeMOl Ha YPOKE COIMAIbHO 3HAYMMOM
nHpOpMaIMell — WHHUIMMPOBAaHUE €€ OOCYXKIeHUS,
BBICKA3bIBAaHUSl YYAIIUMHCS CBOETO MHEHHUS TI0 ee
MTOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOIICHMSI.
4 TemaNe4. NHunuupoBanue U HOLAEPKKA HCCIEI0BATEIbCKON 8y
Kucnopon u cepa | AeSITEIBHOCTH IIKOJIHHUKOB B PaMKax pEaH3alldd UMHU
WHIUBUAIYAIbHBIX W TPYIIOBBIX HUCCIIEIOBATEIHCKUX
MPOEKTOB, YTO JIACT IIKOJBHUKAM  BO3MOXKHOCTb
MPHOOPECTH  HABBIK  CaMOCTOSITENILHOTO  PEUIeHHS
TEOPETUYECKON MpOoOJIeMbl, HABBIK TEHEPUPOBAHUS U
odopMIIeHUS] COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIHLHOTO
OTHOIICHUS K YYyXHM HiesM, OQOpPMIEHHBIM B paboTax
TIPYTUX HcCreoBaTese, HaBBIK My0JIMYHOTO
BBICTYIUICHUS TIepe]] ayJIuTOPUEH, apryMEHTUPOBAHUS U
OTCTanBaHUsl CBOCH TOUKU 3pEHUS
5 TemaNe5. Azoru | Opranusanust ~ KypaTopcTBa ~ MOTHBHPOBAHHBIX U Ou
dochop 3PYAUPOBAHHBIX O0YYAIOIIMXCS HAJ UX HEYCIIECBAIOLMMHU
OJIHOKJIACCHUKAMH, JAOUIero ILIKOJIbHUKAaM COLIMAJIBHO
3HAUMMBIH OMBIT COTPYTHUYECTBA U B3aUMHON HOMOIIN
6 TemaNe6. [TpuMeHeHne Ha ypoKe HHTEPAKTHBHBIX (OPM PabOTHI 8u
Yrnepon u YYAIUXCS: NHTEUICKTYaIbHBIX UTP, TPYIIIOBOH pabOTHI
KPEMHHUIA wiu paboTHI B Mapax, KOTOPhIE y4aT IIKOJIbHUKOB

KOMaH}IHOﬁ pa60Te )48 B3aHMOﬂeﬁCTBHIO C ApyruMun




JIETbMU

TemaNe7. Opranuzamusi  KypaTopcTBa  MOTHBHPOBAaHHBIX | 13 4
Mertas (001as | 3pyAUPOBAHHBIX O0YYAIOIIUXCS HAJ UX HEYCIICBAIOIIMMHU
XapaKTePUCTHUKA) | OJHOKIACCHUKAMH, JAFOIIEro IIKOJBHUKAM COIHAILHO

3HAYUMBIN OTIBIT COTPYTHUYECTBA M B3ANMHOM ITOMOIITH
Tema Ne 8. Hcnonp30BaHHe BOCIUTATEILHBIX BO3MOXKHOCTEH 104
[lepBoHavanbHBIC | COMEPIKAHUS YICOHOTO MTPEIMETa Yepe3 JEMOHCTPAIUI0
TIPEICTABIICHUS JIETSIM TIPUMEPOB OTBETCTBEHHOTO TPaKTAHCKOTO
00 opraHn4-x MTOBEICHUS, TIPOSBIICHUS YEITOBEKOIIOOMS 1
BellleCTBax JI0OPOCEPICYHOCTH.




Ouenka o0pazoeamenbHbIX 00CMUNCEHUT YUAUIUXCA
Conepxanve u 00beM MaTepuana, MoIekKaIlero MpoBepKe, ONPEAEIIeTCs MPOrPaMMO.
Mporpammow npeaycmoTpeHbl BHIBI KOHTPOJS y4eOHBIX JOCTMXKEHHUH 10 MpeAMETY: YCTHBIA onpoc,
TECT, CaMONpPOBEPKa, B3aMMOIIPOBEPKA, TEKYIHE CaMOCTOSTENIbHBIE W IIPOBEPOUYHBIE PAaOOTHI B
paMKax Ka)KI[OP'I TEMbI B BUJC q)parMeHTa YPpOKa, XUMHUYECKHI JUKTAHT, KOHTPOJIbHAasA pa60Ta, pa60Ta
nmo KapToykam " T.O. KOHTpOJ'II) OPAKTHUYCCKHUX HABBIKOB OTCJICKHUBACTCA IPU MNPOBECACHHUU
MIPaKTHYECKHUX U JIAOOPATOPHBIX PadoT.

OLIEHKA OTBETOB VUAIIIUXCA

1. Ouenka ycTHOro OTBeTA.
OTMeTKa «5»
- OTBET IOJIHBIM ¥ NPaBWIbHBII HA OCHOBAHUYU U3YYEHHBIX TEOPHI];
- MaTepraj U3JI0KEH B ONPENEICHHOM JIOTHIEeCKOH ITOCIIeIOBATEIbHOCTH, JTUTEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSITCIbHBIMN.
OtMeTKa «4»,;
- OTBET IOJIHBIN U NPAaBUWIbHBII HA CHOBAHUU U3YUYEHHBIX TEOPHUH;
- MaTepHuaj U3JI0XKEH B OMPECICHHON JIOTHIECKON MOCIIeIOBATEIBHOCTH, IPU 3TOM JTOMYIICHBI JIBE-
TPH HECYIIECTBEHHBIE ONIMOKH, UCIIPABICHHBIC 10 TPCOOBAHHUIO YUHUTEIISI.
OtMmeTKa «3».
- OTBET IOJIHBIM, HO MIPH 3TOM JOMYIICHA CYIIECTBEHHAS OIIMOKA WK OTBET HETIOJIHBIM, HECBSI3HBIM.
OTMeTKa «2».
- IPH OTBETE OOHAPYXKEHO HETIOHUMAHHE yYaIlluMCsI OCHOBHOTO COJIEPYKaHU YIeOHOTO MaTepraa
WJIHM JIOTIYIIIEHBI CYIECTBEHHBIE OMIMOKH, KOTOPBIE YUaIHCS HE MOXKET UCIIPABUTh TIPH HABOISIIIIX
BOIIPOCAX yUUTENs, OTCYTCTBHUE OTBETA.
2. OueHKa NpaKTH4YecKoi padoThl.
- OneHka CTaBUTCA HA OCHOBAHWW HAOJIOACHHUS 32 yUaIIUMHUCS ¥ IICbMEHHOTO OTYeTa 3a padoTy.
OtmeTKa «5»:
- pa0oTa BBINIOJHEHA MOJIHOCTHIO U TIPABUJIBHO, CJICIIaHbI IPABUIIbHbBIC HAOIOICHHS U BBIBOIBI;
- OKCIIEPUMEHT OCYIIECTBIICH 10 IUIaHY C YY€TOM TEXHUKH 0€30IIaCHOCTH U TPaBWII PabOTHI C
BeIIECTBAMH U 000PYIOBaHUEM;
- MPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBBIC YMEHUS, OEPKUBAIOTCS YUCTOTa pabouero Mecra u
MOPSZIOK (Ha CTOJIe, 3KOHOMHO HCIIONIB3YIOTCS PEAKTHBHI).
OtMeTKa «4» .
- pa0oTa BBINIOJHEHA MTPABWILHO, C/ICIaHbl PABUIIbHBIC HAOJIIO/ICHUS M BBIBOJIBI, HO TIPU 3TOM
SKCIIEPUMEHT IPOBE/ICH HE MOJIHOCTHIO MM JIOMYIIEHBI HECYIICCTBEHHBIC OIIUOKU B paboTe ¢
BEIIECTBAMH U 00OPY/IOBAHHUEM.
Otmetka «3»:
- paboTa BEHITIOJIHEHA MTPABWIIHHO HE MEHEE YeM HAIOJIOBUHY WIIH JOMYIICHA CYIIIECTBEHHAS OIMHUOKA B
XOJI€ IKCIIEPUMEHTa B 00BICHEHNH, B 0()OPMIICHUN Pa0dOThI, B COOFOICHUH TPABUI TEXHUKH
Oe3ormacHOCTH Ha paboTe ¢ BelIecTBaMHu u 000pyI0BaHUEM, KOTOPAsi UCIIPABIISETCS 110 TPEOOBAHUIO
YUIUTEIIA.
OTMeTKa «2»:
- IOTIYIIIEHKI J1Be (1 00JIee) CYIIIECTBEHHBIC OIIMOKYU B X0 IKCIIEPUMEHTA, B OOBSICHCHUH, B
odopmiIeHUH paOOTHI, B COOJIIOICHUH ITPABIII TEXHUKH 0€301IaCHOCTH MPH paboTe ¢ BEIIECTBAMU U
000pyI0BaHUEM, KOTOPBIC YUAIIUICS HE MOYKET MCIIPABUTh JaKe 110 TPEOOBAHUIO YUUTEIS;
- pa0oTa He BBINOJIHEHA, Y YYAIIETOCS OTCYTCTBYET IKCIIEPUMEHTAIIbHBIC YMEHUSI.
3. OneHka yMeHHi peliaTh pacuyeTHbIE 3a1a4M.
Ot1meTKa «5»:
- B JIOTHYECKOM PACCYXJICHUU U PEIICHUH HET OIMUOO0K, 3a1a4a pellieHa palliOHAIBHBIM CIIOCO00M;
OtMeTKa «4»:
- B JIOTHYECKOM PACCYXICHUH U PEIICHISI HET CYIIECTBEHHBIX OIMTMOOK, HO 3a7a4a pelieHa
HEPAIMOHAILHBIM CIIOCOOOM, WIIH JIOITYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMeTKa «3»:



- B IOTHYECKOM PACCy’KJEHHIH HET CYIIECTBEHHBIX OMIMOOK, HO IOMYIIeHA CYIECTBEHHAS OINOKa B
MAaTEeMaTUYECKUX pacyeTax.

OTMeTKa «2»:

- IMEeTCs CYIIEeCTBEHHBIE OITHNOKH B JIOTHYECKOM PACCYK/ICHUH U B PEIICHUH.

- OTCYTCTBHE OTBETa Ha 33/IaHUE.

4. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OtMmeTKa «5»:
- OTBET IOJIHBIA U TPaBUJIbHBIN, BO3MOYKHA HECYIIIECTBEHHAS OIIHOKA.
OtMmeTKa «4»:
- OTBET HEMOJHBINA WX AOIMYIIEeHO He 0oJiee IBYX HECYIIECTBEHHBIX OMTHOOK.
OtmeTka «3»:
- pa0oTa BBITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, AOMYIIEHA OIHA CYIISCTBCHHAS OIIUOKA U MTPH 3TOM
IBE-TPH HECYIIECTBEHHBIE.
OtMmeTKa «2»:
- pa0oTa BBITIOJTHEHA MEHBIIIEC YeM HATIOJIOBHHY MM COACPIKUT HECKOJIBKO CYIIIECTBEHHBIX OIIMOOK.
- paboTa He BBHITIOJIHEHA.
[Ipu omeHKe BHINOTHEHHS MMCHMEHHONW KOHTPOJBHOW pabOThI HEOOXOJMUMO YUWUTHIBATH TPeOOBAHUS
eanHoro opdorpadguyeckoro pekuma.
OTMeTKa 3a MTOTOBYHO KOHTPOJIBHYIO PabOTy KOPPEKTHPYET NPEIIICCTBYIOIIUE MPU BHICTABICHUH
OTMETKH 32 YETBEPTh, MTOIYyTrOIne, TOI.
5. Ouenka ymeHu#i pelmiaTh IKCIePUMEHTAbHBIE 321241
OtMmeTka «5»:
IJIaH PEIIeHUs COCTABIICH MPABUIIBHO; TPABMIIBHO OCYIIECTBIIEH MOJ00p XHMHUYECKUX PEAKTHBOB U
000pyIOBaHUS; TaHO TTOTHOE OOBSICHEHNE U C/ICIaHbl BEIBOJIBL.
OtMmeTKa «4»:
IJIaH PEIICHUS COCTABJICH MPABUIIBHO; PABUIBHO OCYILECTRIICH MO00P XUMHUUECKUX PEAKTUBOM U
000pyIOBaHMS, TIPH STOM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMIMOOK B OOBSICHEHUH H
BBIBOJIAX.
OtmeTka «3»:
JIaH PEIIeHUs COCTABIICH MPABWIIBHO; TPABMIIBHO OCYIIECTBIIEH MOJ00p XUMHUYECKUX PEaKTHBOB U
000pyIOBaHMS, HO JIOIMYIIIEHA CYIIEeCTBEHHAs ONINOKa B 00BSICHEHUH U BHIBO/IAX.
OtMmeTka «2»:
JIOTTYIIEHBI JBe (1 OoJee) OIMMOKH B TUTAHE PEIICHHS, B TIOJ00pe XUMHUYECKUX PEaKTHBOB U
o0opynoBaHus, B 00BSICHEHUN U BHIBOJIAX.
6.0nenka TecToBbIX padoT.
BricTaBiieHHE OLICHOK 3@ mecmogylo padomy TPOU3BOIUTCS COTJIACHO CIEIYIONIUX OOLIECHPUHATHIX
COOTHOIIICHUH:

50-70% — Ormetka «3»;

71-85% — OtmeTka «4»;

86-100% — OtmeTKa «5».
B cnyuae «mmorpaHMYHBIX» CHUTYaIlui, KOTAa OAWH OaJII OMpeNeseT «Cyap0y» OIEHKH, a WHOTJA U
YYEHHKa, CJeIyeT BHHMATEIBHO IPOAHAIM3UPOBATh OIMMOOYHBIC OTBETHI M, 1O BO3MOXKHOCTH,
MPUHATh pEIICHHEe B TMOJIb3Y YYeHHKA. BaxHO co3maTh O0OCTAaHOBKY B3aUMOIIOHMMAHUS |
COTPYJHHYECTBA, CHSB W3JMINHEE DSMOIMOHAILHOE HAIpPsDKEHUE, BO3HUKAKOIIEE BO BpeMs
TECTUPOBAHUS.
7. OueHka npoekra.
[IpoekT o1leHUBaETCs 1O CIEAYIOUTUM KPUTSPUSIM:
* coOmoieHne TpedoBaHuH K ero 0(hOpMIICHHIO;
* HEOOXOIUMOCTD M JIOCTATOYHOCTD JIJISi PACKPBITHS TEMbI IPUBEACHHON B TEKCTE MPOCKTA
nHpOpMaLuH;
* yMeHHE 00yJaroIerocsi CBOOOHO U3JaraTh OCHOBHEIE UJIEH, OTPAXKEHHBIE B TTPOCKTE;
* CITOCOOHOCTH 00YYAOIIEroCs OHATh CYTh 3aaBaeMbIX YWICHAMH aTTECTAlIMOHHON KOMUCCHHU
BOIIPOCOB U COPMYTHUPOBATh TOUHBIC OTBETHI HA HUX.






