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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMUU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npenactaBieHHbix B @I'OC OO0, a Takke Ha ocHoBe paboueit
POrpaMMbl BOCITUTAHUS U ¢ Y4ETOM KOHLIETIIIUY MPENoIaBaHus yueOHOTro MpeaMeTa «XUMHUS» B
oOpa3oBareibHbIX opranu3auusx Poccuiickoin @enepanu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCTIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTrO TpeaMeTa, yCTaHABIUBACT
o0s3aTeNnbHOEe MPEIMETHOE COJEp)KaHUE, MPEelyCMaTPUBAET paclpezesieHue ero mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl [0 XUMHUHU, ONPEAEIIseT KOJIMUYECTBECHHbBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
W3Y4YEHUSI XUMUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanm3anuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 0Opa30BaTEIbHOM MPOTrpaMMBbl HA
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TAaKXKe TPeOOBaHUM K pe3yabTaTaM OOyUYeHHs] XUMUU
Ha YpOBHE IIeJIe W3Y4YeHHUsI TpeIMEeTa W OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIHHOM
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUU CIYKUT OCHOBOM i1 POPMUPOBAHUS MUPOBO33PEHUST 00YUAIOIIETOCs, €ro
MPEJICTABICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAILICHUIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOIA,
HHEPTreTUYECKOMU, TUIIEBOIN M YKOJIOTHYECKON 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUSI.

N3yyenue xumuu:

CIOCOOCTBYET pealiu3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHUS W (HOPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CHIOCOOHOCTEHN 00yUaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIabIBAET OCHOBBI IIEIIOCTHOTO
B3TJI511a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CcrocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHWSAM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B DSKOJOTHMYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKeHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs OPUEHTHPOBAH HAa OCBOCHHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coiepkaHHsl MPOrpaMMbl M0 XMUMHH COPMHUpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoAa K e€ u3ydenuto. CojaepxaHue CKJIAJbIBACTCSA W3 CHUCTEMBI MOHATHUM O XUMUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YU€HHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.



Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE DMIIMPHUYECKU ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBIMOJIHASL (DYHKIMU OOBSICHEHHS U TMPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHHUIO U METOJIaM [03HaHus B HayKe. M3ydeHue xumuu
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
II03HABATEJILHOM U y4eOHO-UCCIIE0BATEIIBCKOM 1€ATEIbHOCTH, OCBOCHUH MpaBUil O€3011aCHOrO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAJIILHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM00OOpa3oBaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOe MpHOOIIeHHEe Oo0yJaromuxcs K
CaMOCTOSTENIBHOW  ITO3HABATEJIBHOW  JEATEIBHOCTH, HAay4YHbIM  METOAAaM  IO3HAHWI,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs Pa3IMUHbIX BUJOB €S TEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHUMMH, TPUMEHATh MX TMpH pelleHHH NpoljeM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEJIAX COXPAHEHMS CBOErO 3JO0POBbS U OKPYKAOLICH MPUPOIHOU
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

CBS3b C PABOYEN ITPOT'PAMMOM BOCITUTAHUSI IIKOJIBI

Peanuzanus BocnuratenbHoro noreHuuana ypokos XMMUWUM (ypouHol AesITENBHOCTH,
ayIUTOPHBIX 3aHATUH B pamMKax MaKCUMaJIbHO JIOMYCTUMOW  yuyeOHOW  Harpysku)
IIPENyCMaTpUBAET:

- MaKCHUMAaJIbHOE HCIIOJIb30BAHUE BOCIIUTATENBHBIX BO3MOKHOCTEH COIEP)KAaHUS YPOKOB
s (popMUpOBaHUS y OOYYaIOUIMXCS POCCHMCKUX TPAJAWLMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ LEHHOCTEH, POCCHMCKOIO HCTOPUYECKOTO CO3HAHHMA Ha  OCHOBE
UCTOPUYECKOTO MPOCBEIIEHHs; MOA00p COOTBETCTBYIOIIETO COJEpKAHUS YPOKOB, 3aJaHMIA,
BCIIOMOTaTENbHBIX MaTEPUAJIOB, TPOOJIEMHBIX CUTYaLMH 11 00CYXKICHHI;

- BKJIIOYCHUE B COACPIKAHUE YPOKOB LICJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIUTAHMUS, UX
y4eT B ONIPEACICHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATUMH;



- BBIOOp METOJIOB, METOJMK, TEXHOJIOTUH, OKa3bIBAIOIIMX BOCIHUTATEILHOE BO3JCHCTBHE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIIHUTATEJIBHBIM MJEAJIOM, LEJIBI0O U 3aJadyaMHi BOCIUTaHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIIUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIIUTAHUS B
y4eOHOI e TeTbHOCTH;

- IPUBJICYEHUE BHUMAHUS 00YyJaIOUINXCS K IICHHOCTHOMY aCleKTy M3y4aeMbIX Ha ypoKax
IPEIMETOB, SBICHUH W COOBITMH, WHUIMUPOBAHUE OOCYXJIEHUH, BBICKAa3bIBAaHUM CBOEro
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SBIICHHSM,
Iunam;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM y4eOHOH paboOThl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIOUIMX ITO3HABAaTCIBHYI0 MOTHBALIMIO, WMIPOBBIX METOIMK, IJUCKYCCHH, IAFOIIHAX
BO3MOXKHOCTh IMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOTa; TPYMIIOBOW pPabOTHI,
KOTOpass YYUT CTPOMTH OTHOLIEHUS U JeHCTBOBaTh B KOMAHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTHYECKOI'O MBILLUICHHUS;

- noOyxJaeHue oOydaromMxcsi coOM0JaTh HOPMBI MOBEACHMS, IpaBUia OOLIECHUS CO
CBEpCTHUKAMH ¥ TIEaroTMYeCKMMU paOOTHUKAMH, COOTBETCTBYIOIIME YKIJIQAY IIKOJIBI,
YCTAHOBJICHHE U MOAJIEPKKY JOOpOKeNaTeIbHOM aTMoc(epsl;

- OpraHM3al{I0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M SPYAWPOBAHHBIX OOYUYAIOMIMXCS
Ha/l HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAaMM, B TOM YHCIE€ C OCOOBIMH 0Opa30BaTelbHBIMU
NOTPEOHOCTSAMH, JAIOLIETO OOYYAIOUIMMCS COLUAIbHO 3HAYUMBIA ONBIT COTPYAHMYECTBA U
B3alMHOH IIOMOIIIY;

- MHUIMHMPOBAHUE U MOJIEPKKY HCCIENOBATEIbCKON JEATEIBHOCTH O0yYarouuxcs,
IUIAHUPOBAHUE W BBINOJIHEHHE WHAMBUAYAJIBHBIX W TPYIIOBBIX IIPOEKTOB BOCIHUTATEIBHON
HaIpPaBJIEHHOCTH.

Pe3ynbpTaThl eMHCTBA Y4eOHOM M BOCHUTATEIbHOM JIEATENTbHOCTH OTPaXXEHbI B paszene
paboueil nporpamMmbl «JIMUHOCTHBIE pe3ynbTaThl U3ydeHUs yueOHoro npeamera «XMMUS» Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUsI».

MECTO YYEBHOI'O IIPEIMETA «XUMMUSI» B YUEBHOM I1IVTAHE

B cootBercTBHmM ¢ Denepa’bHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOT0 00111eT0 00pa30BaHus y4eOHBIH MpeaMeT «XUMHsD» BXOIAHUT B NPEeIMETHYI0 001acTh
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI» U SIBIISIETCS 00SI3aTEIBHBIM TSI U3YyUSHHUSL.

Cpoxk ocBoeHust paboueit mporpammsl: 8-9 kiaccsl, 2 roja

KomnyectBo yacoB B yueOHOM IIaHe Ha m3ydeHue npeamera (8 ximacc — 34 y4yeOHbIe
Henen, 9 kinace — 33 yueOHbIC HEJeNN)

Kiacc KommuectBo wacoB B Henmento | KonndecTBo 94acoB B TOJ
8 xiacc 2 68
9 xitace 2 66
Bceero 134




COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckue CBOWCTBAa BEIIECTB. ArperarHoe coCTOsHHE BemecTB. Ilomstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anMocCBsI3p KOJIMYECTBA, MACChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBJIEHU, Habto1eHue
U OINHKCaHWE TPU3HAKOB MPOTEKAHUS XUMHUECKHMX peakuuil (pasnokeHwe caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, IAUCTHILISALMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIIeHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — aloTporHas MOAM(PHUKAIUS
KHCIIOpO/Ia.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPHUPOE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Haceimennslie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYUCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukaius OCHOBaHMA: IIENOYM W HEPACTBOPUMBIE OCHOBAHHS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeZesieHUue COoJepKaHusl KUCIOpoJa B BO3yXe, MOIydeHue, cooupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3lilaMid OKCHIOB M OIMCAaHWE WX CBOWCTB, TOJy4YCHHE, COOMpaHWe, pPACIIO3HABaHWE W
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HAOII0/IEHUE U3MEHEHUSI OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U IIEJIOYEH, M3ydyeHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKH KIACCU(PUKALUKA XUMHUYECKUX OdleMeHToB. [loHsATHE o Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux »siemeHtos [l M.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB artoMHbIX szaep. M3oromsl. Onektponbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS panyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentHas (monsipHast u HETIOJISIpHAST ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).



Mestcnpeomemnule cea3u

Peanu3zanust MeXIpeIMETHBIX CBSI3€H MPH M3YYECHUHM XUMHHU B 8 KIIacce OCYIIECTBISAETCS
4yepe3 HUCIOJIb30BaHME KakK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHH, TaK ¥ IOHSATHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBCHHO-HAyYHbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaM3,  CHHTE3,  Kilaccu(uKkanusi,  MEPUOJUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®wusuka: Martepusi, aTroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIBI,
pPaZOaKTUBHOCTh, MOJIEKYJA, JSJICKTPUUYECKUN 3apsl, BEUIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIeCTBA, a3, (DU3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIBl, TOPHBIC TMOPOJBI, TIOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. llepuommnueckas cucremMa xumudeckux osaemeHtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX MNEPUOIOB, Kajlds, KaJbLUsi U HUX COCOUHEHUH B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBa OT THUIA KPHUCTAUIMYECKOW PEMIETKH W BHJIAa XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHMM, T€HEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiyil Mo pa3IuYHbIM MpU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTue o cxopoctu xumuueckoil peaxiuu. ITonsTne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecUU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJIEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 2NEKTPOIUTUYECKONW JUCCOLMAIIMU. DJIEKTPOJIUTHI U HEIJIEKTPOJINUTHI. KaTnoHsl,
AQHUOHBI. MexaHW3M JAHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CTa0BIE DIEKTPOIUTHI.

Peakuuu moHHOoro o6MeHa. YcClIOBHsS NMPOTEKaHUs pEakIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpalIl€HHbIE MOHHBIE ypaBHEHUs peaknuil. CBONCTBA KHCIOT, OCHOBAHHM M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peaklIud Ha HOHBI
[TonsiTHe 0 ruIpoONIN3€E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTM XMMHMYECKOM PEAKIUH OT BO3ACUCTBHS PAIHYHBIX
(akTOpOB, UCCIEIOBAaHHE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIlecca AMCCOLMAIIUN
KHCJIOT, IIeno4ed M coied (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MaTEpHalioB), IPOBEACHUE



OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHHE, peakLUuu pa3iokKEHHs, COCAUHEHMS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JlelicTBre xjiopa U XJI0pOBOAOPO/Ia Ha OPraHu3M uesoBeka. BaxkHelme Xaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMN KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XHUMUYECKHE PEaKIHH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucioTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B MpuUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpY)KAloIlel Ccpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapaktepuctuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUA. A30T, pPaclIpoCTpaHEHHE B NpUpoae, (PU3NYECKUE HU
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMSI, UX (U3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4ECHHE,
¢uznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO3JyXa, MOuYBbI U BOAOEMOB). docdop, amnoTpornHble MOIUPUKAIIH
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OObmas xapakrepuctuka s1eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, alIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnyeckue U XuMHU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, IEUCTBHE HA >KUBbIE OPTaHU3MBI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYECKUe MPOoOJIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a T100aJIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBINA 3QQeKT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJNy4yeHHE W IpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUAX YyIilepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, S3TaHOJ, IJHULEPUH, YyKCycHas kuciota). Ilpuponnsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX NEpPepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HHM uelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUMH.



Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacraBineHuss o0 okcume kpemuus (1V) u
KpeMHHEeBOM kuciote. CUIIMKaThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHelue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHUE 00paslloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEpUaAIOB), O3HAKOMIIEHHE C OO0pa3llaMHu XJIOpUIOB (TaJIOT€HUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHOIN CEepHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaOIIOJIeHUE IpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
nojydeHue, coOupaHue, pacro3HaBaHWE ¢ U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yYEHUE MOJIENel KPHUCTAUNIMYECKUX PEeHIETOK anMmasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U W3y4YeHHUE CBOMCTB YTJIEKHCIIOTO ras3a, MpOBEJCHHWE KAYECTBEHHBIX pPEaklMii Ha KapOoHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJIEHUE C MNPOAYKIUEH
CHUJIMKATHOW TPOMBINIJIEHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKAa XHUMHUYECKHX OJJIEMEHTOB — METalIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKEHUW MeTaioB. Du3Wyeckue W XUMHYECKUE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoMy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTauibl: onoxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJ1€MEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanwus. [Ipumenenne
HIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: moyiokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpo€HHE HMX aTOMOB, HaXOXJEHUE B
npupozae. OU3NYECKUe U XMMHYECKHE CBOMCTBA MarHus W Kajblus. BakHeimme coenuHeHus
KanbIust (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CITIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U TUJIPOKCH/IAa ATFOMUHUS.

Kenezo: mnonoxenune B Ilepuonuueckoit cucreme xumuueckux »snemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMuMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skene3a (I1) u xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu METa/lIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJIb30BaHUE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs Keje3a B
Kucioposie  (BO3MOXKHO  KCIIOJNBb30BaHHE  BUIEOMATEpUAOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IUIAMCHM MOHAMHU HAaTpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWme MeTalljibl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BewectBa u MaTepuasnbl B IOBCEJHEBHOM >KM3HM 4YeoBeKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKarollel cpesl (mpeaeibHas J0MyCTUMasi KOHIICHTPAIHs
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3KOJI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanuzanust MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJINW3,  CHUHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOIEIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc O0YYCHHUsI XMMHUHU B €IUHCTBE YYCOHON U BOCIIUTATEIHLHOU JCSITEIHPHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIME B OOINECTBE MPaBUJIAMH U HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATIM3AIMN 00yYaIOIIUXCSl.

JIMYHOCTHBIE PpE3yJbTAThl OTPa)KAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIUEH O MEPEOBBIX JTOCTUKCHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MUpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTAaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOH, Yy4eOHO-
UCCIIEIOBATEIbCKOW, TBOPYECKOM U JPYTrUX BUIAX JCATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOH JIeSITETHOCTH TPH BBHITOJHEHUN YYeOHBIX, TIO3HABATEIFHBIX 3a]1a4, BBIIIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOTIOMOIIM B TIPOILIECCE JTOH y4YeOHOW AEATENHHOCTH, TOTOBHOCTH OIIEHUBATh CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIed C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTABISAIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEHH;

NO3HABATENbHbIE MOTHBBI, HAlpaBJIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHM JIUTEPAaTypOd, AOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KH3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUIECKOMY M3YYCHHUIO MPOMECcCHii M Tpyaa pa3IMdHOro poja, YBaKCHHE K
TPyAy M pe3ylbTaTaM TPYIAOBOH [EATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil 0€30MacHOro MOBEACHHS TP paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPEOH, U1l ITOBBILIECHUS YPOBHS 3KOJIOTMYECKO T
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
MPOILIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUCOHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOMN AEATEIHHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJornvyeckue aelcTBUSA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS] IIPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKMX TIOHATHH  (BBIACNATH HMX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS i1 OOBACHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUM, BHIOMpPATh OCHOBAaHUS W KPUTEPHUH IS KIacCU(DUKAIIUU
XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIMBATH IPUUMHHO-CIIEICTBEHHBIE CBS3H
MEXIy 00BEKTaMU U3YUYECHHUS, CTPOUTD JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHBIE, I€TyKTUBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBOBI U 3aKJIFOUEHUS;

yMEHUE TPUMEHSATH B MPOIECCE MO3HAHUS TMOHATUSA (MIPEAMETHBIE U METANPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPEoOpa3oBBIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHNUS — XUMHUUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
MO3HABATENIbHBIX 3a/la4, C YYETOM OTUX MOJCIbHBIX TMPEJACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIHN, BBIABISTH OOIIHME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3H H
MIPOTUBOPEYUS B U3yUaEMbIX IIPOLIECCAX U SBJICHUSAX.

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS.

YMEHHME HCIOJIb30BaTh MOCTABJIECHHBIE BOINPOCHI B KA4E€CTBE MHCTPYMEHTA IIO3HAHUS, a
TaKk)k€ B KauyeCTBE OCHOBBI I (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OmbITa MO TUTAHHUPOBAHUIO, OPTaHU3AIMK W TPOBEACHUIO YUCHUYECCKUX
IKCIIEPUMEHTOB, YMEHHE HAOMIOAATH 3a XOJOM MPOIIecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BHIBOABI MO pe3yjbTaTaM IPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

PatGora ¢ unopmaunmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAIIMIO PA3IMYHBIX BHIOB
1 (opM mpeICTaBICHNUS, TTOTYy4aeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTH Pa3IMuHbIe METObI U 3aIPOCHI IPU MOUCKE U 0TOOpe nHpOopMaUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOM aKTUBHOI'O UCIIOJIb30BaHUS Pa3INYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh U aHAJIU3UPOBATh B IIpolecce y4yeOHOM M Hcciel0BaTenbCKOM
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yMEHHUs 3aJaBaTh BOIPOCHl (B XoJe jauanora M (WiIM) AMCKYCCHH) MO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJIbTaTOB BBINOJHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH MPU PEIIEHUM BO3HHUKAIOIIMX IPOo0JieM Ha OCHOBE y4éra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBHSA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHUPOBATh NPEAJIOKEHHBIH alropuTM AEHCTBUM mpu
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTEHI, IIpe/IaraéMble B yCIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3ydbTATOB IO OCBOCHHIO OO0S3aTEIBLHOTO COACpPKAHWUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell MporpaMMol, BBIIENSIOT: OCBOCHHBIC
oOydJarmMMUCs Hay4YHbIE 3HAHUS, YMEHHs U CHOCOOBI JAeicTBUi, crnenuduueckue s
Hpe}IMCTHOﬁ oOJactu ((XI/IMI/ISI)), BUbl JCATCIBHOCTU II0 IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
WHTEPIIPETAIIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.
K koHIiy oOy4eHus: B 8 Kiiacce mpeaIMeTHBIE Pe3yiIbTaThl HA 0a30BOM YPOBHE OTPAKAIOT
c(OpPMHUPOBAHHOCTH Y O0YUAIOLITUXCSI YMEHUI:
® pacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX HOHATHH: aToOM, MOIJICKYIIA, XUMHUYECKUN
JJIEMEHT, TPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OTHOPOIHAS W
HGOI[HOpO,Z[HaSI), BAJICHTHOCTb, OTHOCUTCJIbHAs aTOMHAd W MOJICKYJISIpHAsA Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas [IOJIsi XHMHUYECKOTO
JJIEMEHTAa B COCAMHECHHH, MOJBIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIlb,
AJIEKTPOOTPHUIIATEIIBEHOCTD, CTEIIEHh OKUCIICHUS, XUMHUYECKas peaKIus, Kiaccuukamnus
pEaKIuii: peakiuiu COSIUHEHUS, PEaKIIUU PA3TIOKEHUS, PEAKIIUH 3aMEIICHHS, PEaKIHH
0oOMeHa, 2K30- U YHJIOTEPMHUUECCKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToma,
AIIGKTPOHHBINA CIIOM aroma, aToMHas OpOWTanb, paauyC aromMa, XUMHUYECKas CBS3b,



NOJIIpHAasl M HEMOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCHOJB30BATh XWUMHUYECKYIO CHUMBOJHUKY JJISi COCTaBICHHS (OPMYN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(koBaJICHTHAs ¥ MOHHAS) B HEOPTaHMUYCSCKUX COCTMHCHHUSIX

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxenuss B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHMS MacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounas monrpynmna (b-rpynma)», Mample W OoJdbIIME TEPUOIBI, COOTHOCHTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpenesieHne uX 1o 3JIEKTPOHHBIM CII0AM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTENBHON AEATEIbHOCTH — AQHAJIW3 U CHHTES,
cpaBHeHHe, 0000IIeHre, CHCTEMAaTHU3allNI0, KIacCu(UKAIUIO, BBISBICHUE TPUYHMHHO--
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEeaNbHbIM U MBICIIEHHBIH);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U cOoOMpaHUIO ra3o000pa3HBIX BEHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHomdTaaenH, METUIOPAHXK U IPyTHE).

K xoHIty 00ydeHust B 9 kJiacce mpeIMeTHBIC pe3yIbTaThl HA 0A30BOM YPOBHE OTPAXKAIOT
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUM:
® pAacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHSTHI: XUMHYECKHH AIIEMEHT, aToM,
MOJIEKyJa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0XKHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHCICHMS, XMMHUYECKas PpEeaKIysi, XUMHUECKas



CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTH,
HEBJICKTPOJIUTBI, JIEKTPOJIUTUYECKAs JAUCCOLMAIMs, PpeakUUM HOHHOro OOMeEHa,
KaTaJln3aTop, XHWMHUYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTh, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUIMYECKas), KpUCTAUIMYecKas pemérka, Kopposus
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKUuu, HpPEIeNbHO JIOIyCTHUMas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U IPUMEHSATH 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY J/JIi COCTaBICHUS (OpMyn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COCJMHEHUSAX pPAa3IMYHOI0 COCTaBa, NMPHUHAIJIEKHOCTh BEIIECTB K ONpEAEIEHHOMY
KJIacCy COeNMHEHHMH Mo (opmyiiam, BHJ XMMHUYECKOH CBS3U (KOBaJICHTHAs, MOHHAs,
METaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsii HMOHAa IO XHUMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOMN PeIETKH KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbica llepuogumueckoro 3akona /[[. . MenaeneeBa u JEMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproandeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHUS «TJ1aBHas noirpymnma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJblIME MEPUOJIBI,
COOTHOCUTb 0003HAueHUs, KOTOpblE HUMEIOTCI B IEpHOAMYECKOW Tabmiuue, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YHUCiIo MEKTPOHOB U PACIpeIeNieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB 7JJIEMEHTOB M UX
COEIMHEHUI B IPEJeNax MaJbIX IEPUOIOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIUHM BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPaBHEHUS 2JIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, LIEJIOUEl U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKLU,
MOJATBEPXKJIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXKAy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peakium;

coOyoaTh MpaBWJa IOJIb30BAaHUS XUMHUYECKOW TOCYyIod U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBHia OOpAIICHUS C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTJAOOPATOPHBIX XUMHUYECKUX OIBITOB 10 MOJIYYCHHIO
¥ cOOMpaHMIO Tra3000pa3HbIX BEUIECTB (aMMHUAKa M YIJIEKHCIIOTO Ta3a);



MPOBOJIUTh PEAKIUU, MOATBEPKAAIONINE KaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpOMHI-, MOAUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, Cylnb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI HM3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATEIHPHOCTH — aHAJW3 U CUHTE3,
CpaBHEHHE, O0000IEHHEe, CHCTEMATH3AlMI0, BBIABICHUE MPHUYUHHO-CIEACTBEHHBIX
CBs3€M — JUIs M3y4YEHHs] CBOWMCTB BEIECTB M XMUMHMUYECKUX PEaKIMH, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeaabHbIM U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
HanMeHoBanme KoaunuyecTBo 4acoB DJIEeKTPOHHbIE JeATeJBHOCTH YYUTEJIS € Y4eTOM MPOrpaMMbl
Nen/m | pasienos u Tem Komtposbnn | TpakTieck (uudposbie) BOCIHTAHHUSA HIKOJBI
nporpamMmMsbl Beero e padoThI He padoThl obpasobateibliLie
pecypcsl
Paznea 1. IlepBoHayajibHble XUMHUYECKUE TOHATHS -YCTaHOBJICHUE TIOBEPUTEIBHBIX OTHOLICHUNA MEXAY
XUMHS — BasKHAS MeAarornieckiuM pabOTHUKOM M 00YyJaroIUMuCH,
obmacTb CIOCOOCTBYIOIIMX TIO3UTUBHOMY BOCITPHSITHIO
€CTECTBO3HAHUS U Bub6mnorexa LIOK obydaromumucs TpeOoBaHMA U IPOCHO MeAarorHIecKoro
11 IPAKTUYECKON 2 https://m.eds00.ru/7f41837¢ | PabOTHHKa, IPUBICUYCHUIO KX BHUMAHUS K 00CYKIaeMOn
NEATEIILHOCTH Ha ypoke nH(OpMAIUK, aKTUBU3AIIUHU T03HABATEIBHON
YeloBeKa JIEATSIIBHOCTH;
Belrectsa i - 100y IeHHEe 00yJaroIMXCsl COOMI0aTh HAa YPOKe
1.2 S — 13 1 bubnuoteka IIOK OOILENPHHATHIE HOPMBI TOBEACHHS, IPABUIIA OOLIEHHS CO
peaKimm https://m.eds00.ru/7f41837¢ | crapmmmu (negaroruueckumMu pabOTHUKAMH) U
CBEpPCTHUKAMH (00yYarOIIUMUCS ), TPUHIUIBL yIeOHOH
Hroro no pazaeny 15

Paznen 2. Baxnelinmmue npeact

ABUTECIN HCOPraHUYECCKHUX BEIICCTB

Bosayx. Kucnopogn.

butmoteka [IOK

2.1 Howstue 00 3 https://m.edsoo.ru/7f41837c
OKCcHugax
29 Bonopoa.Ilonstue o 14 1 Bubnunoreka [IOK
' KUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 ?{gii}flzfg o 6 1 bubimorera LHOK
: https://m.edsoo.ru/7f41837c
OCHOBAHMUAX
24 | neoormmenmn | 14 . BuGmorexa LIOK
' P 9 https://m.edsoo.ru/7f41837c
COEJIMHEHUHN
Hroro no pasaeny 37

Paznen 3. Ilepuoauueckuii 3axon u Ilepuoauyeckas cucreMa XuMu4eckux 3jiementon . U.

MenpaeneeBa. CTpoeHue aToMOB. XUMH

yeckas cBA3b. OKHCIUTEILHO-BOCCTAHOBHUTEIbLHbIE P€aKIuu

3.1

[Tepuoanueckuit
3aKOH U
Ilepuoauueckas

CHUCTEMA

bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

JUCLUIUINHBI ¥ CAMOOPraHU3aLuH;

- IpUBJICYCHNE BHUMAHKS 00yYaroIuXcsl K IEHHOCTHOMY
aCMeKTy U3yYaeMbIX Ha ypOKax SBJICHHM, OpraHn3anus
uX pabOTHI C MOIyYaeMOl Ha YPOKE COLUATIBHO
3HaYMMO UH(pOpMaIyel — HHUIUHUPOBAHHE e
00CyX/IeHUs, BRICKAa3bIBaHUS 00Y4aIOIIMMHUCS CBOETO
MHEHHS 110 €€ TIOBOJLy, BBIPAOOTKU CBOETO K HEH
OTHOLICHUS;

- MCTIOJIb30BaHUE BOCITUTATEIHHBIX BOZMOKHOCTEN
coJiepKaHusl y4eOHOTO ITpeMeTa Yepe3 AeMOHCTPALHIO
00yyaroImumMcst IPUMEPOB OTBETCTBEHHOTO,
TPaXXJAHCKOTO MOBEICHNS, TPOSBICHUS YeJIOBEKOIIOOHS
1 100poCcepIeYHOCTH, Yepe3 MoA00P COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHUS, 3a7a4 ISl PeLeHNUs, TPOOJIEMHBIX
cuTyanui st 00Cy X IeHus B Kilacce;

- IPUMEHEHUE Ha YPOKE HHTEPAKTHUBHBIX (JOPM PabOTHI C
00yYaroImuMHCS: UHTEIJIEKTYaIbHBIX UTD,
CTUMYJIUPYIOIINX T03HABATEIbHYI0 MOTHBALHIO
00y4aroIuXcst; IMCKYCCUI, KOTOpPBIE Tal0T
00y4aroImuMcst BO3MOXKHOCTb TIPUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHUBHOT'O THAJIOTa; TPYIIOBOM paboThl Min



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

XUMUYIECKHUX
anemenToB JI. W.
Menpeneesa.

Crpoenue atoma

3.2

XHUMHYECKas CBSI3b.
OKHCIUTEIBHO-
BOCCTAaHOBHUTECIBHBIC
peakuuu

10

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

16

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

paboTHI B Tapax, KOTOPBIC y4aT KOMaHIHON paboTe u
B3aNMOJICHCTBHIO C IPYTHMH JIETHMH;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLENYP, KOTOPHIE
MOMOTAIOT MOJIAEPIKATh MOTUBAIMIO 00yYarOIUXCS K
MOTYYCHUIO 3HAaHUH, HAJTQ)KUBAHUIO TO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIEHHUH B KJIacce, IOMOTaroT
yCTaHOBJICHHUIO 100poKenaTeNbHONH aTMoc(hepbl BO BpeMsI
YpoxKa;

- opranu3anys medcTsa MOTHBUPOBAHHBIX U
SPYIUPOBAHHBIX 00YUAIOMINXCS HAJl X HEYCIIEBAIOIINMHU
OJTHOKJIACCHUKAMH, JAIOIIET0 UM COIHATBHO 3HAYMMBIIN
OIIBIT COTPYTHMYECTBA U B3aUMHOW TTOMOIIIH;

- MHUIIMUPOBAHUE U TIOJJIEPIKKA HCCIEA0BATEIbCKOM
JIESITETTbHOCTH O0YYaIOIIMXCA B paMKaxX peann3alui MU
WHIVBUIYaJIbHBIX U TPYNIOBBIX UCCIEI0BATEIECKIX
MPOEKTOB, YTO AACT 00yYarOIIUMCSI BO3MOKHOCTD
nproOPECTH HABBIKA CAMOCTOSTEIILHOTO PEIICHHSI
TEOPETHYECKON MPOOIEMBI, TCHEPUPOBAHHS U
odopmIIeHUsI COOCTBEHHBIX UIeH, YBaXKUTEIFHOTO
OTHOIIECHHUS K 9y>KUM UAesIM, 0pOPMIICHHBIM B paboTax
JPYTHX UCCIIEe0BaTeNeH, HABBIK ITyOIMIHOTO
BBICTYIUICHUS [IEpe]l ayIUTOpHEH, apryMEHTHPOBAHUS 1
OTCTaMBaHUs CBOEH TOYKH 3pEHHSI.

OBILIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

68
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoJsmmyecTBo yacos DJIeKTPOHHbIE JlesiTeIbHOCTD YUUTEJIs C y4eTOM NPOrpaMMbl
HaumeHoBaHue
Ne (mudposbie) BOCIIMTAHUA LIKOJIbI
Pa3aesioB U TEM KOHTpOJ‘IbHLI IMpakTnyeck
n/n Bcero o0pa3oBaTeJbHbIE
NporpamMmasl e padoThI He padoThl
pecypchbl
Paznen 1. BemecTBo H XUMUYeCKHE peaKIUH -yCTaHOBJICHUE IOBEPUTEIbHBIX OTHOIICHUH MEKIY
ToBTopeHte i Me1arorn4eckuM pabOTHUKOM U 00y4YaIOLIMMUCS,
. CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUSTHIO
yriyOneHne 3HaHui bubmmorexa [IOK Y oMy P
1.1 5 1 httos://m.ed 78 oOyJaromumMucs TpeOoBaHM U IPOCHO MEAaroruIecKoro
OCHOBHBIX Pas/ICJIOB ttps://m.edsoo.ru/7t41a636 paboTHUKA, TPUBJIICUCHHUIO NX BHUMAaHUI K 00CyX)IaeMOi
Kypca 8 Kiacca Ha ypoke nH(HOpMAIK, aKTHBHU3AIINU TI03HABATEIBHOMN
OcHOBHBIE JEATCIILHOCTH;
1.2 3AKOHOMEPHOCTH 4 Bubmmorexa [OK - OOy K/IeHHe 00yUarOLIMXCsl COOII0IaTh HA YPOKE
. https://m.eds00.ru/7f41a636 | o6menpuHATHIE HOPMBI IOBEICHHUS, IPABUIA OOIIEHHUS CO
XAUMUYECKUX PeaKIni
crapmuMu (TIe1arornaecKuMU pabOTHUKAMU) U
ONeKTPONUTHYECKas CBEpCTHUKAaMU (00yUYarOIIUMICS ), TPUHIHIEL yueOHOM
13 JIMCCOLIAITHS. 8 1 Bu6mmoreka [IOK JUCLUIUINHBI ¥ CAMOOPraHU3aLuH;
' XUMHYECKHE PeaKInu https://m.edso0.ru/7f41a636 | - IPUBIEYECHHE BHUMAHUS 00YYaIOMIMXCA K LIEHHOCTHOMY
B pacTBOpax aCIeKTy W3yJaeMbIX Ha ypOKax SIBIICHHH, OpraHN3aIHsI
uX paboTHI C MOTy4aeMoil Ha YpOKe COIHaIbHO
Hroro no pasueny 17 3HaYMMON HH(pOpMaIel — THUIMUPOBAHHUE €€
00CyX/1eHUs, BRICKAa3bIBaHUS 00YYaIOLIMMUCS CBOETO
Pa3znen 2. HemeTaibl U UX COeTHHEHUsI MHEHHS 110 €€ TIOBOJLY, BBIPAOOTKH CBOETO K HEH
O6uas OTHOLICHUS;
XapaKTePHCTHKA - UCTIOJIb30BaHUE BOCITUTATENILHBIX BO3MOKHOCTEN
51 B 5 bub6nnorexa 1IOK cojiepKaHus y4eOHOTO MPEIMETa Yepe3 JEMOHCTPAIHIO
' VIIA https://m.eds00.ru/7f41a636 | 00ydaroIUMCs TPUMEPOB OTBETCTBEHHOTO,
SNICMCHTOB ) IPaXJaHCKOTO MOBEJCHUS, IPOSBICHUS YeTOBEKOIIOOHS
rpymnibl. I'ajorensl 1 100pOCepACYHOCTH, Yepe3 M0I00P COOTBETCTBYHOIINX
OO6mas TEKCTOB JIJISl YTCHUSI, 33]1a4 JUIsSl PEIICHUS, TPOOJIEMHBIX
XapaKTepHCTHKA cuTyauui 1j1st 00CyKIeHus B Kiacce;
- IPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (JOPM pPabOTHI C
59 XUMHYECKHUX 8 bubnmnoreka [IOK o 6p a0 c yp erte I; p(b pMP
. _ YUAIOIIUMUCS: WHTEJUIEKTYaIBHBIX UTD,
anemeHToB VIA- https://m.edso0.ru/7f41a636 CTHMy THPYIOIIUX TI03HABATENBHYIO MOTHBAIIHE
rpynmst. Cepa u 8 00yyaroImumxcs; IUCKYCCHH, KOTOpBIE Aal0T
COCIMHCHUA 00y4aroImuMcst BO3MOXKHOCTb TIPUOOPECTH OIBIT BEJICHHUS
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Oo6mrast KOHCTPYKTHUBHOTO JHWAJIOTa; TPYIIIOBON paOOTHI MITH
XapaKTepUCTHKA paboTHI B Tapax, KOTOPbIE y4aT KOMaHIHOM paboTe U
e — B3aMIMOJCHUCTBHUIO C IPYTUMH JETHMH;
23 | sementos VA- 11 bu6mnuorexa LIOK - BKIIFOUEHHE B YPOK HIPOBBIX IIPOLIEIYP, KOTOPBIE
' A https://m.eds00.ru/7f41a636 | moMoraroT MoOAAEPKATH MOTUBALIUIO O0YYAIOIINXCS K
TPYMIIBL. A3OT, MOJTyYEHHUIO 3HAHUH, HATAXKUBAHHUIO TIO3UTHBHBIX
ocdop u ux MEKJIMYHOCTHBIX OTHOIIECHUH B KJIACCE, IIOMOTAI0T
COCTUHEHUS YCTaHOBJICHUIO J00pOKeIaTeIbHON aTMOC(EPHI BO BpeMs
O6mias ypoKa,
XAPAKTEPUCTHKA - opra"m3anus medcTBa MOTUBHPOBAHHBIX U
3PYAUPOBAHHBIX O0YUAIOIIMXCS HAJl UX HEYCIIEBAIOITIMH
XUMHUYCCKUX o
ec Bu6nuoreka LIOK OJIHOKJIACCHUKAMHU, TAIOIIET0 UM COIMAIBHO 3HAYUMBIH
24 | onementos IVA- 8 https://m.eds00.ru/7f41a636 | OTBIT COTPY/HUYECTBA H B3AMMHO# OMOILH;
TpyHIbl. VFHGPOII 44 - THAITMUPOBAHHUE U MTOAAEPIKKaA HCCIEIOBATEIHLCKOMN
KPEMHHI U UX JIEATSIIBHOCTH 00YYAIOIIUXCS B paMKax peain3aliid UMH
COCAMHECHU HHIUBUOYaJbHBIX U I'PYIIIOBBIX HCCIIEIOBATEIIECKUX
MIPOEKTOB, YTO JACT 00YYAIOIIMMCS BOBMOXKHOCTh
HUroro mo paznemy 32 P ’ A yHarom
NproOPECTH HABBIKA CAMOCTOSTEILHOTO PEIICHUSI
Pa3znen 3. Meranibl U MX cOeIMHEHUSI TEOPETUIECKOH MPOOIEeMbl, TEHEPUPOBAHUS U
31 OO01me cBOMCTBA 3 bubnunoreka IJOK O(I)OpMHCHI/I}I COOCTBEHHBIX HJIEH, YBAXHUTCIBHOI'O
' METAJIJIOB https://m.eds00.ru/7f41a636 | OTHOLICHHS K 4y>KHM HJICsM, OQOPMIICHHBIM B paboTax
- BaskHeIITe METAIITbL L Bu6miorexa LIOK JIPYTHX MCCIe0BaTeNel, HaBBIK ITyOJINIHOTO
' 1 MX COEIMHEHUS] https:/m.edso0.ru/7f41a636 | BEICTYIVICHHA HCPCI ayIUTOPHCH, apryMCHTHPOBAHUA 1
OTCTauBaHUs CBOCH TOUYKH 3PEHUS.
HUroro mo paznemy 15
Pasnen 4. Xumus u okpyxamomasi cpeaa
Bemecrsa u
41 9 bubmuorexa LIOK
. MaTepuaibl B )KU3HH
P https://m.edsoo.ru/7f41a636
YeJIoBeKa
Hroro mo pasaeiny 2
OBIIEE KOJIMYECTBO 66
YACOB I10 ITPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoanuecTBo yacoB

Tema ypoka Beer Kontpoas | [lpakTuu | DJIEKTPOHHBIE HH(POBBIE
HbIE ecKHe o0pa3oBaTeJbHbIE pecypchl
0 padoThI padoThI
1.IIpeamet xumuw. MeTOIbI 1 bubmmoreka [JOK
U3y4CHHS https://lesson.edu.ru/04/08
2.1IpaBuna TeXHUKU O€30MACHOCTH 1 Bubmuorexa LHOK
https://lesson.edu.ru/04/08
3.ArperatHble COCTOSIHHS BEILIECTBA 1 Bubmuorexa LHOK
https://lesson.edu.ru/04/08
4.TlpeBpamicHus BEIIECTB 1 Bubmuoreka LJOK
https://lesson.edu.ru/04/08
5. XumMuueckue 3J1eMeHThI 1 Bu6nnoreka [JOK
https://lesson.edu.ru/04/08
6.1lepuomnueckas cucrema J1.U. 1 Bu6nnoreka [JOK
Meneneesa https://lesson.edu.ru/04/08
7. Xummaeckue GopMyIIsl 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
8.CocraBneHne XuMHIECKUX (hopmy 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
9. XuMuveckue peakiun 1 Bbubmuorexa [JOK
https://lesson.edu.ru/04/08
10. Xumuyeckne ypaBHEHHUS 1 Bbubmuorexa [JOK
https://lesson.edu.ru/04/08
11. PaccranoBka ko3 puItMeHTOB B 1 Bbubmuorexa [JOK
yYpaBHEHHSX PEAKIH https://lesson.edu.ru/04/08
12. TUmbl XUMUYECKUX PeaKIuii 1 Bbubmuorexa [JOK
https://lesson.edu.ru/04/08
13. O606mmeHME 1 bubmmoreka LIOK
https://lesson.edu.ru/04/08
14. KonTpoasHas padora Nel Bbubnuoreka LHOK
ITepBOHAYATbHBIE XUMHYECKUE 1 1 https://lesson.edu.ru/04/08
IIOHATHUA
15. AHanmu3 KOHTPOJILHON paboTEhI 1 bubmoreka [JOK
https://lesson.edu.ru/04/08
16. CocraB BO31yXa 1 bubmuoreka IIOK
https://lesson.edu.ru/04/08
17. Kucnopon 1 bubmorexa [JOK
https://lesson.edu.ru/04/08
18. Okcuabt 1 Bu6nmoreka [JOK
https://lesson.edu.ru/04/08
19. Bogopon 1 Bu6mmoreka IJOK
https://lesson.edu.ru/04/08
20. KucnoTsl 1 Bu6mmoreka IJOK
https://lesson.edu.ru/04/08
21. Conmu 1 Bu6mmoreka IJOK

https://lesson.edu.ru/04/08
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22. CoctaBnenue Gopmy conei Bubmuorexa LHOK
https://lesson.edu.ru/04/08
23. CamocrosTenbHas padoTta bubmmoreka [IOK
«Oxcunpl. Kucnorsr. Conmuy https://lesson.edu.ru/04/08
24. KoanaecTBO BemecTBa bu6nmoreka [JOK
https://lesson.edu.ru/04/08
25. MossipHas Macca bubnmoreka [IOK
https://lesson.edu.ru/04/08
26. MossipHbIii 00bEM ra3oB bubnmoreka [IOK
https://lesson.edu.ru/04/08
27. Pemenne 3amaq bubmunoreka LIOK
https://lesson.edu.ru/04/08
28. PacueTsl 110 XUMHYECKHM bubnunoreka LIOK
ypaBHEHHSM https://lesson.edu.ru/04/08
29. Pemienue 3amayu bubnunoreka LIOK
https://lesson.edu.ru/04/08
30. O600mEeHue bubnuoreka [IOK
https://lesson.edu.ru/04/08
31. KonTpoabHas padora Ne 2 bubnuoreka LIOK

«Ba:kHeiimme coeqTuHEeHUs U
pacuyerb)

https://lesson.edu.ru/04/08

32. AHanu3 KOHTPOJIBHOU PabOTHI Bubmuoreka [OK
https://lesson.edu.ru/04/08
33.Bona bubnuoreka [IOK
https://lesson.edu.ru/04/08
34. OcHoBaHus bubnuoreka [IOK
https://lesson.edu.ru/04/08
35. MaccoBas 105151 paCTBOPEHHOTO bubnuoreka [IOK
BEILIECTBA https://lesson.edu.ru/04/08
36. Pemenue 3agau bubmmoreka LIOK
https://lesson.edu.ru/04/08
37. [IpaxTryeckast padbora Ne 1 Bu6nnoreka LJOK

«OmnpeneneHne MaccoBOM JIOJH
PacTBOPEHHOTO BELIECTBA B

https://lesson.edu.ru/04/08

pacTBope».
38. [Tposepounas padora «MaccoBast bubmuoreka IIOK
JIOJIs PACTBOPEHHOTO BEIIECTBA» https://lesson.edu.ru/04/08
39. Kinaccudukanus okcunos Bbubmuoreka LHOK
https://lesson.edu.ru/04/08
40. X¥MUYECKHE CBOMCTBA OCHOBHEIX Bu6nmoreka [JOK
OKCH/IOB https://lesson.edu.ru/04/08
41. X¥MHUY€eCKHE CBOMCTBA Bu6nmoreka [JOK
KHUCJIOTHBIX OKCHJIOB https://lesson.edu.ru/04/08
42. Knaccudukanuus OCHOBaHHUH Bbubmuoreka LHOK
https://lesson.edu.ru/04/08
43. XuMu4ecKkue CBOMCTBA bubmuoreka IIOK
OCHOBaHHUI https://lesson.edu.ru/04/08
44, Knaccudukaius KUCIoT bubnuoreka IIOK
https://lesson.edu.ru/04/08
45, XuMu4ecKre CBOMCTBA KUCIIOT bubmuoreka IIOK

https://lesson.edu.ru/04/08
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46. Pemenue 3amay 1 Bu6mmoreka IJOK
https://lesson.edu.ru/04/08
47. Knaccudukamus coyei 1 bubmmoreka [IOK
https://lesson.edu.ru/04/08
48. Xumuueckue CBOMCTBA CoJieit 1 bu6nmoreka [JOK
https://lesson.edu.ru/04/08
49. T'eHeTnvecKas CBsI3b MEXKITY bubmmorexa [IOK
KJIacCaMU HEOPraHHMYECKUX 1 https://lesson.edu.ru/04/08
COEJIMHEHU I
50. Penienue 1ienovek npeBpanicHuii 1 bubnmuoreka [IOK
https://lesson.edu.ru/04/08
51. KonTpoabHas padora Ne 3 bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HCOPTaHHMYECKUX 1 https://lesson.edu.ru/04/08
COCIMHEHUIN
52. Ananu3 KOHTPOJIBHOI paboTHI 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
53. AmdortepHOCTE 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
54. Tleproandeckuii 3aK0H 1 Bubmuoreka [OK
https://lesson.edu.ru/04/08
55. Crpoenue aroma 1 bubnuoreka [IOK
https://lesson.edu.ru/04/08
56. CTpoeHue 371eKTPOHHBIX 1 bubnuoreka [IOK
000I104eK https://lesson.edu.ru/04/08
57. Ilepronuyeckas cucrema 1 Bbubmuorexa [JOK
XUMWYECKHUX SIIEMEHTOB https://lesson.edu.ru/04/08
58. XapakrepucTrka XUMHYECKOTO 1 bubnuoreka LJOK
3JIEMEHTA https://lesson.edu.ru/04/08
59. 3MeHeHmne yuciia 3IeKTPOHOB Ha 1 bubnuoreka LOK
BHEIIIHEM YPOBHE https://lesson.edu.ru/04/08
60. MonHas cBS3b 1 bubmmoreka IIOK
https://lesson.edu.ru/04/08
61. KoBasieHTHas1 HETIOSIPHAS CBS3b 1 Bubmuorexa [JOK
https://lesson.edu.ru/04/08
62. KoBasieHTHas TOJISIpHAS CBSI3b 1 bubmoreka [JOK
https://lesson.edu.ru/04/08
63. MeTtayuinyeckast CBsi3b 1 bubmuoreka IIOK
https://lesson.edu.ru/04/08
64. UToroBasi KOHTPOJILHAs 1 bubmoreka [JOK
padora https://lesson.edu.ru/04/08
65. CTereHb OKUCICHUS 1 Bu6nmoreka [JOK
https://lesson.edu.ru/04/08
66. OkucIuTENBEHO- 1 Bbubmuoreka LHOK
BOCCTaHOBHUTEILHBIC PEAKIIUU https://lesson.edu.ru/04/08
67. PenieHne ympaxHEHUHA 1 bubmmnoreka [IOK
https://lesson.edu.ru/04/08
68. toroBkIii ypok 1 bubmmnorexa [IOK
https://lesson.edu.ru/04/08
69. OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KoJunuecTso yacos DJIeKTPOHHbIE H(POBHIE
Tema ypoka Beer | Koutpoas | Ilpaktn | 00pa3oBaTeibHbIe
1] HbIE yecKue pecypceol
padoThI padoThI
1. Knaccuduxarus BemecT 1 bubmmnoreka [IOK
https://lesson.edu.ru/04/09
2. Knaccuduraripss XAMHYECKUX 1 bubmmoreka [JOK
peakmuit https://lesson.edu.ru/04/09
3. OKUCIUTENBHO- 1 bu6nmoreka [JOK
BOCCTaHOBHUTEIIbHBIC PEAKIHU https://lesson.edu.ru/04/09
4.BxomHasi KOHTpoJIbHas padoTa. 1 1 bubnuorexa LIOK
https://lesson.edu.ru/04/09
5.CKOpOCTh XUMHUYECKUX PEAKITHIA 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
6. DneKTpouTHYECKas TUCCOIUALIHST 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
7.0OcHoBHbIe nonoxeHus TO/1 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
8.CpoiicTBa kuciot B cBere TOJ] 1 Bu6nnoreka [JOK
https://lesson.edu.ru/04/09
9.Hamnmcanvie HOHHBIX ypaBHEHUA 1 bubnuoreka LJOK
https://lesson.edu.ru/04/09
10. CpoiicTBa OCHOBaHHI B CBETE 1 bubmmoreka LIOK
TO]1 https://lesson.edu.ru/04/09
11. HanmcaHve MOHHBIX YPaBHEHUH 1 bubnuoreka LJOK
https://lesson.edu.ru/04/09
12. CpoiictBa couieii B cBete TO/1 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
13. Tunponus coneit 1 Bubmuoreka [JOK
https://lesson.edu.ru/04/09
14. Onpenenenue cpenpl npu 1 Bbubmuorexa [JOK
THIIPOJIN3E CONer https://lesson.edu.ru/04/09
15. Pemenne skciepuMeHTaIbHBIX 1 bubmorexa [JOK
3a1a4 https://lesson.edu.ru/04/09
16. O6001IEeHMEe 1 Bu6nuoreka IJOK
https://lesson.edu.ru/04/09
17. KontpoabHas padora Ne 1 Bbubmuorexa LHOK
Teopus 31eKPOTUTHYECKOIT 1 1 https://lesson.edu.ru/04/09
AUCCOIHAIIHH
18. O0mas xapakTepucTHKa 1 bubnmuoreka IIOK
HEMETaJJIOB https://lesson.edu.ru/04/09
bubmoreka [JOK
19. Tanoremnr . https://lesson.Lédu.ru/04/09
bubmoreka [JOK
20. Coe/UHEHM3 TaNoreHos. ! https://lesson.Lédu.ru/04/09
21. VI3y4yeHune cBOMCTB COISIHOM 1 Bubmuorexa LHOK
KHCJIOTBI https://lesson.edu.ru/04/09
22. Pelrenue 3agau 1 Bbu6mmoreka IJOK
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https://lesson.edu.ru/04/09

Bbu6nmoreka [JOK

23. Cepa https://lesson.edu.ru/04/09
Bbu6nmoreka [JOK

24. Ceposoriopon. Cymbpus:. https://lesson.edu.ru/04/09
bubmunoreka LIOK

25. Oxcupet cepet https://lesson.edu.ru/04/09
bubmunoreka LIOK

26. Cepuas kuciora https://lesson.edu.ru/04/09

27. V3y4yeHue CBOMCTB CEpHOI Bubmuorexa LJOK

KHCIIOTBI https://lesson.edu.ru/04/09
bu6nmoreka [JOK

28. Pemenue sanas https://lesson.edu.ru/04/09
Bu6nnoreka [JOK

29. O6obmerme https://lesson.edu.ru/04/09

30. Konurpoasnast padora 3a 1 bubnuorexa LJOK

NOJIyroue https://lesson.edu.ru/04/09

31. Azot Bu6nnoreka [JOK
https://lesson.edu.ru/04/09

32. Ipaktuueckas padora Nel Bubmuoreka [JOK

HonyquHe aMMHaKa H" H3yquHe
€T0 CBOUCTB

https://lesson.edu.ru/04/09

33. AmMmuak bubaunoreka LIOK
https://lesson.edu.ru/04/09
34. Conn aMMOHUS bubmmoreka LIOK
https://lesson.edu.ru/04/09
35. A30THCTas U a30THAST KHCIOTHI bubmmoreka LIOK
https://lesson.edu.ru/04/09
36. Hutpatsr bubnuoreka LJOK
https://lesson.edu.ru/04/09
37. O6o0mIeHMe bubnuoreka [IOK
https://lesson.edu.ru/04/09
38. ®ochop bubnuoreka [IOK
https://lesson.edu.ru/04/09
39. Coenunenus dhocdopa bubnmuoreka IIOK
https://lesson.edu.ru/04/09
40. Pernienue nienovex mnpeBpanieHni bubmorexa [JOK
https://lesson.edu.ru/04/09
41. CamocrosrenbHas padota «A30T Bbubnuoreka LHOK
u gocdop» https://lesson.edu.ru/04/09
42. Yraepon Bbubmuorexa LHOK
https://lesson.edu.ru/04/09
43. Ilpaktrnueckas padora No2 Bbubmuorexa LHOK

ITonyuenue CO2. KagecTBeHHas
peakxius Ha KapOoHaThI

https://lesson.edu.ru/04/09

44, KapOoHatbl bubnuoteka IIOK
https://lesson.edu.ru/04/09
45. YrieBoaopoas bubnuoteka IIOK
https://lesson.edu.ru/04/09
46. Kucnopoacoaepxamiue Bubmuorexa LHOK

OpraHUYCCKUC BCIICCTBA

https://lesson.edu.ru/04/09
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47. Kpemuuit 1 bubnuoreka IIOK
https://lesson.edu.ru/04/09
48. CoemuHeHMS KPEMHUS 1 bubnmnoreka [IOK
https://lesson.edu.ru/04/09
49. KontposabHas padora Ne 2 1 bubmmnoreka [IOK
HemeTa/Libl https://lesson.edu.ru/04/09
50. O6mmue cBeacHHUS 0 METaLIax 1 bubnmuoreka [IOK
https://lesson.edu.ru/04/09
51. Xumudeckue CBOMCTBA METAIIOB 1 bu6nmoreka [JOK
https://lesson.edu.ru/04/09
52. CotictBa MetamioB B ceete OBP 1 bu6nmoreka [JOK
https://lesson.edu.ru/04/09
53. llleno4yHbIC METAIBI 1 Bu6nnoreka [JOK
https://lesson.edu.ru/04/09
54. Meramnst IIA rpymisl 1 bubmmorexa [IOK
https://lesson.edu.ru/04/09
55. Tlpaktudeckas pabora. Ne 3 1 bubnuoreka [IOK
XKecTkocTh BOJIBI https://lesson.edu.ru/04/09
56. AmoMuHui 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
57. AMdoTepHOCTb. 1 Bubmuoreka [JOK
https://lesson.edu.ru/04/09
58. Pemienue nienoyek npeBpaiieHui 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
59. XKene3o. 1 bubmmoreka LIOK
https://lesson.edu.ru/04/09
60. Coenmnenus xxenesa (1I) u (1I0). 1 bubmmorexa [IOK
https://lesson.edu.ru/04/09
61. Kopposus 1 bubnuoreka LJOK
https://lesson.edu.ru/04/09
62. Meramtyprust 1 Bubmuorexa [JOK
https://lesson.edu.ru/04/09
63. O6o0aronuil ypok 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
64. UToroBasi KOHTPOJILHAS 1 bubmorexa [JOK
padoTta https://lesson.edu.ru/04/09
65. XuMus ¥ OKpyIKaroIas cpejia 1 bubmuoreka LIOK
https://lesson.edu.ru/04/09
66. O0o0mIeHNe 3HAHUI 32 KypC 1 Bbubnuoreka LHOK
OCHOBHOM IIKOJIBI https://lesson.edu.ru/04/09
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME
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