MHHHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJEPAIIIN
MunucTepcTBO 00111er0 M MPOodeCcCHOHATILHOT0 00Pa30BaHUs
PocToBckoii 001acTH

MY YO Muj1epoBCcKOro paiiona

MBOY Hukoabckasa COII
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
[lemarornuecknm Meroanueckum CoBeTomM  JIMPEKTOP IIKOJIBI
COBCTOM N.A. Tlonroparikas E.B. TepHoBas
E.B. TepuoBast IIporokon Nel ot «15» 08 IMpukas Ne63 ot «15» 08
ITporokon Nel ot «15» 08 2023 1. . 2_023 T
2023 r. MYHMLMNATIGHOE

BIO[DKETHOE
OBLLEOBPA3OBATESb
HOE YYPEXOEHWE
HWKONBLCKASA
CPEOHAA
OBLLEOBPA3OBATESb
£/ HAS1 LUIKOTA

5 5// OcHoBaHue: A sBnsitoCb
aBTOPOM 3TOro
AOKymMeHTa
MecTononoxeHue:
cn.Hukonbckas

[Hata: 2023-10-02 14:59:
14

PABOYASA ITPOTPAMMA

yueOHoro npeamera « Xumus» (ba3oBblil ypoBeHb)

JUIs1 0OyJarommxcs 8 Kimacca
KomanyecTBo uacoB — 2 yaca B HEHEIIIO
(Bcero 67 yacoB)

¢ Hukoanckas 2023r



[NOACHUTEJIBHA A 3AIIMCKA

[IporpaMmma 1o XMMHHM Ha YpPOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHMs COCTaBl€HA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHON IPOrpaMMbl
OCHOBHOTO o0miero oOpa3oBanms, npenacraBieHHbIx B ®I'OC OO0, a Takxke Ha OCHOBE
benepanbHOil paboueld MporpaMMbl BOCHUTAHUS U C Y4ETOM KOHLEIIUU MPENOoIaBaHUS
y4eOHOro mpeaMera «XUMHsS» B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickont @eneparumn.

[Tporpamma mo XxumMu# pa3padoTaHa C LETbI0 OKa3aHUS METOINYECKON OMOIIN YUUTEIIO
B CO3JIaHUH pabouell MporpaMMel 0 yueOHOMY IIPEIMETY.

[Iporpamma mo xumuM Ha€T TpelCTaBIECHUE O LEsAX, oOuiell crpareruu 0oO0y4deHus,
BOCIUTAHUS M Pa3BUTHS OOYy4aIOIIUXCS CpPEACTBaMU y4eOHOro MpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE MPEIMETHOE CO/IepkKaHKE, MPEAYCMaTPUBAET paclpeie]IeHUe ero 1mo Kjiaccam H
CTPYKTYpHpOBaHHE IO pa3aelaM M TeMaM [porpaMMmbl 10 XUMHH, ONpelesseT
KOJIMUECTBEHHbIE M  KAa4eCTBEHHBbIC XapaKTEPUCTUKHU  COACPIKAHUS, PEKOMEH]YEeMYIO
MOCJIEIOBATEIIBHOCTh M3YyYEHHUS] XUMHH C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKM Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarouuxcs, OmpeaeseT
BO3MOXKHOCTU TIpeAMeTa I peanu3aliu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON TpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOmIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHUI K pe3yiabTaTaM OOYYCHHS XMMHH Ha YypOBHE IEIed HM3yYeHHUs MpeaMmeTa u
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHHOU JCATCIILHOCTH OO0YyYalomerocs 10 OCBOCHHIO
y4eOHOTO COJCPKAHUS.

3HaHUE XUMHUM CIIYKUT OCHOBOW g (OPMHUPOBAHUS MHPOBO33PEHUS OOydaromerocs,
€ro TMpeACTaBICHUN O MaTepUaTbHOM EAMHCTBE MHpPA, BAXHYIO POJb UTPAlOT (GopMuUpyembie
XUMUEHW TPEJCTABICHUS] O B3aUMOIIPEBPAIICHUSIX DSHEPTUU W 00 DBOJIIOIMU BEIIECTB B
MpUPOJIE, O MyTSIX PEHICHUS TIOOAIBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS 4YEJIOBEUECTBA -
CBIDbEBOM, HHEPreTUYEeCKOW, TMHILEBOM W  SKOJOTMYECKOW Oe3zomacHocTH, MpoliIemM
3/IpaBOOXPAHECHMUSI.

N3yyeHne XxumMuu:

CIIOCOOCTBYET peaiu3alldd BO3MOXKHOCTEH JJisi caMOpa3BUTUS U (HOPMUPOBAHHS
KYJIbTYPBI JUYHOCTH, €€ 0011el 1 (PYHKIIMOHATEHON rPaMOTHOCTH ;

BHOCHT BKJIaJ] B (pOpPMUpPOBaHKE MBIILIEHUS U TBOPUYECKUX CIIOCOOHOCTEH o0ydaromuxcs,
HAaBBIKOB WX  CAMOCTOSITENILHOW  y4eOHOW  JEATeNbHOCTH, OSKCICPUMEHTANbHBIX U
HCCIICIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TOBCEAHEBHOW J>KHM3HHM, TaK W B
npodeccHoOHANBHON ACSITEILHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAaydHOTO MBINIJICHHUS, 3aKJIaJbIBA€T OCHOBBI IIETOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPHUPOJIBI M YEIOBEKa, SBJISETCA OTBETCTBEHHBIM JTaloM B
(GbOopMUPOBaHHUH €CTECTBEHHOHAYYHOU IPAMOTHOCTH 00YyYaroNINXCS;

CrocoOCTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -HAyYHBIM
3HaHUSM, K TIPHPOJE, K UYEJTOBEKY, BHOCHUT CBOM BKJAJ B 3KOJIOTHYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlanHble HampaBlIeHUS B OOyYE€HUM XUMHUU 00eCTeuuBaloTCs creuu(ukoil comepkaHus



yu4eOHOro ImpenMeTa, KOTOPbIM SBJIseTCS MEeJarornyeckd aJanTHPOBAHHBIM OTpPaKEHHUEM
0a30BOI HAYKHM XMMHUH Ha ONPENEIEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIEro 00pa3oBaHUS OPUEHTHUPOBAH HAa OCBOCHHE
00y4arOIIMMHUCS CUCTEMBI IIEPBOHAYAIBHBIX NOHSITUH XUMUHU, OCHOB HEOPTaHUYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX IIOHATUH OPraHU4YeCKON XUMHUU.

CrpykTypa cojaepkaHusi IPOrPaMMBbI 110 XUMHH C(POPMHUPOBAHA Ha OCHOBE CHCTEMHOIO
noaxona kK €€ mzydeHuro. CopepxaHue CKIAQIbIBAETCS U3 CUCTEMBI MOHATUH O XUMUYECKOM
AJIEMEHTE M BEILECTBE U CHUCTEMbI IMOHATHH O XHMMHUYEeCKOH peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHLMITY IOCJIEJOBATEIbHOIO Pa3BUTHUsI 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJIIPHOI'O YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuonnueckoro 3akona [[.1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

Y4E€HHS O CTPOEHUU aTOMa U XUMHUUYECKOU CBS3H;

Mpe/ICTaBIeHUI 00 3JIeKTPOIUTUYECKON TMCCOIMAINY BEIIECTB B PACTBOPaX.

Teopernueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIHLHO OT OJHOTO YPOBHS K JPYromy,
BBIMONHSASA (PYHKIMH OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH

MMPAKTUYCCKOT'O IPUMCHCHHS U MOJYUCHUS N3YUACMbIX BCIICCTB.

OcBoeHue nporpamMmbl IO XUMHHM CHOCOOCTBYET (POPMHUPOBAHHIO IPEICTABICHUS O
XUMHUYECKOW COCTAaBIAIOLIEH HAay4YHOM KapTHHBI MUpa B JIOTMKE €€ CHCTEMHOH IIPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHHMIO M METOJaM IIO3HAHWSA B Hayke. M3ydeHue
XUMHMH TPOUCXOAUT C TPUBJIEUEHHEM 3HAHUH U3 paHee H3YYEHHBIX Y4YEOHBIX HpPEIMETOB:
«Oxkpyxaromuit Mup», «bruonorus. 5-7 knaces» u «®dusuka. 7 knacey.

[Tpy nM3y4yeHUM XUMHUU TPOUCXOIUT (POPMHUPOBAHHE 3HAHMM OCHOB XMMHUYECKOM HayKu
KaK 00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, NMPAKTUYECKOW NEATEIbHOCTU YelOBEeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. 3ajadya Y4eOHOro MpeaMeTa COCTOUT B
(GOopMHpPOBaHUM CUCTEMBl XMMUYECKUX 3HAHUU - BaKHEMIINMX ()aKTOB, MOHATHUN, 3aKOHOB U
TEOPETUYECKUX MOJIO0KEHUH, TOCTYMHBIX 0000IIEHUI MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa
HayKH, B IPUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MPH U3YUYEHUH BEIIECTB U XUMHUYECKUX
peakiuii, B GOpMUPOBAHUM U Pa3BUTHH MMO3HABATEIbHBIX YMEHUM U UX MPUMEHEHUH B y4eOHO-
MO3HABATEIbHON M Y4eOHO-HUCCIIEI0BATEIbCKON eI TEbHOCTH, OCBOCHUN MIPAaBUI 0€301aCHOTO
oOpallleHHs ¢ BEIIeCTBaMHU B MIOBCEAHEBHOM JKU3HU.

[Tpy m3ydyeHUM XUMHUHM HAa YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS Ba)KHOE 3HAUCHHE
nproOpenu Takue Leiu, Kak:

dbopMHpOBaHHE WHTEIUIEKTYalIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0OOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHIO pELIEHUH, CIOCOOHON ananTupoBaThCsl K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KHU3HU;

HalpaBJICHHOCTh OO0Y4YEeHHs Ha CHUCTeMaTH4eckoe IMpuollieHne oOydaroummxes K
CaMOCTOSITEJIbHOM  TO3HABATENIBHOW  JEATEIbHOCTH, HAYYHBIM  METOJAaM  IO3HAaHUS,

(GOpMUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;



o0ecrieueHHe YCIOBH, CIIOCOOCTBYIOUIMX TNPUOOPETEHUIO OOYYAIOIIUMHUCS OIbITa
pa3zHoO0pa3HON NesATeNbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[UI1 ), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3IMUHBIX BUJOB JI€ITEILHOCTH;

dbopmupoBanue obmel HyHKIIMOHATIBHON U €CTECTBEHHO -HayYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUNH OOBSACHATH U OLEHUBATH SIBJICHHS OKPYKAIOIIEr0 MUpPA, UCHONB3Yys 3HAHUA U
OMbIT, MOJYYCHHbIE NpPH U3YYCHUHM XHUMHUHU, MPUMEHATh HUX MpPHU peleHUuH mnpodieM B
IIOBCEITHEBHOU JKU3HU U TPYJAOBOH JEATEIBHOCTH;

dbopMupoBaHue y 00YyJaAOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAHUS [[EHHOCTH
XUMUYECKUX 3HAHWH JUIsI BBIPAOOTKM DKOJIOTHUECKH IEJIECO00pa3HOrO MOBEACHHS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LESAX COXPAHEHHUS] CBOErO 340POBbS U OKPYKAKOIIEH NPUPOIHON
Cpebl;

pa3BUTHE MOTHBAIMK K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIeYeOBEYEeCKHX IEHHOCTEW, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY
npoduis ¥ HampaBIEHHOCTH JlajdbHEiIero ooy4eHus.

OO1iee ynciIo0 YacoB, PEKOMEHIOBAHHBIX JIJIS U3YYEHHsS] XUMUH, B 8 Ki1acce - 68 yacos (2

gyaca B HC,Z[CJ'IIO), (1)aKTI/I‘IeCKI/I 67 4acoB B CBSI3U C npasgiHAYHbIMUA THAMUA.

COJEPXAHUNE ObYUEHUA
8 KJIIACC

HepBOHaLIaJII)HI)Ie XUMHWYECCKUEC ITOHATUA

[Ipenmer xumuu. Ponmb XuMuM B KH3HU 4YeloBeKa. XHMHS B cUcTeMe Hayk. Tema u
BemiecTBa. Pu3nueckue CBOICTBA BelleCcTB. ArperarHoe cocTtosHue BemlecTB. [loHsiTHe 0
METOJIaX MO3HaHUs B XUMUHU. YucThie BelecTBa U cmecu. CriocoObl pa3ziesieHns cMecen.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JIeMeHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie U cnoXHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas (Gopmyna. BaleHTHOCTP aTOMOB XHMMHUYECKHUX DIIEMEHTOB. 3aKOH
MOCTOSIHCTBAa  cocTaBa  BemecTB. OTHocuTenbHass aTromMHas Macca. OTHocuTenbHas
MoJIeKyJsipHast Macca. MaccoBasi 107151 XMUMHUUECKOI0 AJIEMEHTA B COEIMHEHHH.

KomnuectBo BemecrBa. Monb. MomnsgpHass macca. B3anMoCBs3b KOJIMYECTBA, MACChl U
YuCia CTPYKTYPHBIX €IMHHUIL BerecTBa. Pacuérel mo popMynam XUMHUYECKUX COSAMHEHUH.

dusnyeckrne U XUMHYECKHUE SABJICHHUA. XHUMHUYECKas pceakuusa u eé IIPpHU3HAKU. 3akoH
COXpaHEHMs MacChl BellecTB. XUMHUUYEcKUe ypaBHeHUs. Knaccupukanus XUMHUYECKUX peakuil

(coenuHEeHMs, pa3NI0KEHUS, 3aMeIleHHUs, OOMeHa).

Xumuueckuti IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYAOH, MpaBUiaMu pabOThl B JIA0OPATOPHH M MPUEMAMHU
oOpareHus ¢ J1abopaTOpHBIM 000PYIOBaHUEM, W3yYE€HHWE W ONMHUCAHHE (PU3NUECKUX CBOWMCTB
00pa3IoB HEOPraHWYECKHWX BEIICCTB, HAOMIOACHHUE (pu3MdyecKuX (TUTABJICHHE BOCKA, TasHUE
JbJa, pacCTHPaHUE caxapa B CTYIKE, KATICHUE M KOHJICHCAUS BOJBI) U XUMHUYECKUX (TOpEeHUE
CBEYM, MPOKAIMBAHME MEIHOW MPOBOJIOKU, B3aUMOJACHCTBHE MeJa C KHUCJIOTOH) SBIECHUH,
HaOJI0/ICHNEe W OMHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3nokeHue caxapa,
B3aMMO/JICHCTBUE CEPHON KUCIIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcuna meau (I1) mpu

HarpeBaHMWHM, B3auMMOJeicTBHE >kene3a ¢ pactBopoM conu menau (II), m3yuenme crocoOoB



pasneneHus cMmeceld (C TOMOIIbI0 MarfuTta, (pUIBTPOBAHHE, BBIAPUBAHHE, TUCTUILISALNSA,
xpomaTtorpadusi), MPOBEJACHUE OUYMCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE U OMHCAHHE
pEe3yabTaTOB IPOBEACHUS ONbITA, WJUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacCChl, CO3JaHueE

Mojieieil MOJIeKyI (IIapOCTEeP’KHEBBIX).

Baxnenmmue npencraBuTea HEOPraHNYECKUX BELIECTB

Bo3nyx - cmecp razos. CocraB Bo3ayxa. Kucimoposn - 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxxaeHue kuciopoja B pupoae, Gu3ndeckue 1 XMMUUYECKHE CBOMCTBA (PeaKkMy FOPEHHUs).
Oxcuapl. Ilpumenenue kucinopoaa. CrocoObl MOnMydeHUs Kuciopoia B jgabopaTopuu u
npomsliieHHoCTH. KpyroBopoT kuciopona B npupoge. O30H - alaoTponHas MoauduKanus
KHCIIOPOAA.

TennoBoit >pdexT XUMHUYECKOH peakluH, TEPMOXMMHUYECKME YPAaBHEHHUS, K30 - U
SHAOTEPMHUYECKHE peakuuu. TommmBo: yroiab W MeTaH. 3arpsi3HEHUE BO31yXa, YCHJICHUE
napHUKOBOTO 3 (deKTa, pa3pymeHne 030HOBOTO CIIOS.

Bomopon - namemenT u npocroe BemecTBo. HaxoxaeHue Bomopoda B IIPUPOJIE,
¢u3nueckre 1 XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MonydeHus. Kuciorsl u counu.

Momnsipabliii 006EM Ta30B. Pacuérsl Mo XUMHYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOoAbl. Boma kak pacrtBopurens. PactBopbl. Hacelennble u
HEHACBHILICHHbIE pAacTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas 10js BellecTBa B
pacTBope. XuMundeckue coictsa BoApl. OcHOBaHuA. Poiab pacTBOpOB B MpUpOJE U B JKU3HU
yesoBeka. KpyroBopor Boabl B Ipupoze. 3arpsA3HEHHE NPUPOAHBIX BolA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ,.

Knaccudukanus nHeopranuueckux coequHeHuid. Oxkcuabl. Knaccuduxanus OKcHIOB:

coneobpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. @U3nyeckue U XMMUUYECKUE CBOWCTBA OKCHJIOB.
ITonyueHnne okcumoB.

OcHoBanus. Knaccudukanus OCHOBaHMH: IIENOYM M HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. @U3MYECKME U XUMUYECKUE CBOMcTBa OCHOBaHuWM. [lomydyeHue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucinor. Homenknarypa kucinor. @usndyeckue 1 XUMUYECKHE
cBoiicTBa kucioT. Psa aktuBHoctn metaimnoB H.H. bekerosa. [lonydenue Kucior.

Comu. Homenxiatypa coneil. @usndeckue u xuMudeckue cBoicTBa conell. [lomyuenue
COJIEH.

I'eneTnueckas CBs3b MCIKAY KJIaCCaMU HCOPTAaHNYCCKUX COECIUHEHMI.

Xumuueckuti IKCnepumenm.

Ka4ueCTBEHHOE ONPEICIICHUE COIePIKaHUsI KHCIOPOia B BO3AyXe, MOJyUYeHHE, coOupanue,
pacro3HaBaHWE M W3YUYCHHE CBOWCTB KHUCJIOpO/aa, HAONIOJEHHE B3aMMOJCHCTBUS BEIIECTB C
KHCIJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUS U MPEKpaIIEeHUs TOpeHus (1moxapa), 03HaKOMJIEHUE C
oOpasliaMd OKCHJIOB M ONHCAHHWE WX CBOICTB, IMOJY4YCHHE, COOMpaHHE, PACIIO3HABAHHE U
M3y4YeHHEe CBOMCTB BOJoOpoaa (TopeHue), B3auMojeiicTBue Bojaoponaa ¢ okcuaom meau (1)
(BO3MOKHO HCTIOIB30BaHUE BHIEOMATEPUATIOB), HAOIIOACHHE 00PA3I0B BEIIECTB KOJIUYECTBOM

1 MOJIb, HCCIICAOBAHHUC ocoOeHHOCTEH pacTBOPCHHUA BCHIECCTB C pa3HH‘{HOﬁ pPacTBOPUMOCTBIO,



IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM [J0JIEM DPACTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBI C MeTaUIaMH (HaTpHeM M KajdblHeM) (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMAaTEpPHAJIOB), UCCIIeOBaHNE 00pa3I[OB HEOPTaHMUYECKUX BEIIECTB Pa3UYHBIX KJIACCOB,
HaOJII0/IEHNe W3MEHEHUsI OKPACKHW WHIUKATOPOB B PAacTBOpax KUCIOT WM IIEJIOYEH, M3yYCHHUE
B3aumojieiictBusi okcunaa meau (II) ¢ pacTBopoM cCepHOM KHCIOTHI, KUCIOT C MeETallJlaMH,
peaKkuuii HeUTpaau3aluu, MoJIy4eHHE HEPACTBOPUMBIX OCHOBAHHI,

BBITECHEHHE OJIHOT'0 METajula APYruM U3 PacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX 33124

1o TeMe «BakHelmue Ki1acchl HEOPraHUYECKUX COCIUHEHUI.

[Tepuonuueckuii 3axkoH u Ilepuoanyeckas cucrema xumuueckux snemeHToB J[.M. Menneneena.
Ctpoenue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEILHOBOCCTAHOBUTENIBHBIE PEAKIIUU

[lepBble TOMBITKM KiIacCU(UKAIMA XUMHUYECKUX 2JJIeMeHTOB. [loHaTHe o0 rpynmax
CXOJIHBIX DJIEMEHTOB (IIICJIOYHBIC U IICJIOYHO3EMEIIbHBIC METAILIbI, TaJIOTCHbI, HHEPTHBIC T'a3bl).
DneMeHThI, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUABI U TUIPOKCHIBI.

[Tepuonuueckuit 3akoH. Ilepuomguueckass cucremMa XuUMHYECKHX »diaemeHtoB J[.H.
MengeneeBa. Koporkomnepuonnas u amuHHOTepuoaHas ¢opmer [lepuonndeckoil crcTeMbl
xumudeckux snaemeHToB .M. Menneneesa. llepumonsl u rpynnbl. DU3HYECKHN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aToMHbIX sep. M3otombl. Onextponbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMUYECKUX 31eMeHTOB [leprnoanueckoit CUCTEMBI
HA.N. MenneneeBa. XapakTepUCTUKAa XHMHYECKOTO JJIEMEHTAa MO €ro IMOJOXKEHUIO B
[Tepuonuueckoit cucreme /.M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS PaJiiyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAINTMYECKHUX
Y HEMETAJUIMYECKUX CBOWCTB I10 IPyNIaM U MEPUOAAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoauyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. .M. Mennenees - y4€HbBIN U IpaKJaHUH.

Xumuueckas CBSI3b. Koanentnas (nonsipHas u HEMoJIIpHAas) CBA3b.
DIEKTPOOTPUIIATEIIHHOCTh XUMHUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucneHusa. OKHUCIUTEIHPHOBOCCTAHOBUTEIbHBIE  peakiuu. [Iporeccs

OKHCJICHHS Y BOCCTAHOBJICHUA. OKUCIIMUTEIN U BOCCTAHOBHUTEIIM.

Xumuueckuii IKCnepumenm.
HN3YUCHUC 06pa3u03 BCIICCTB MCTAJJIOB M HEMCTAJLIIOB, B3aHMO/ICIICTBHUE THUAPOKCH A
OUHKa C pacTBOpaMH KHCJIOT U menoqeﬁ, MMPOBCACHUC OIIBITOB, WJIJIFOCTPUPYIOIIUX MPUMCPLBL

OKHCIINTCIIbHO-BOCCTAHOBHUTCIBHBIX pCaKI_II/Iﬁ (POpCHI/IC, pCaknu pas3jioKCHHUA, COCI{I/IHCHI/IH).

Mesicnpeomemmuvie cés3u
Peanu3anust MeXIpeIMETHBIX CBA3EH MPHU U3YYEHUH XUMHUU B 8 KIIACCE OCYIIECTBISAETCS
yepe3 UCIOJb30BaHME Kak OOIIMX €CTeCTBEHHOHAyYHBIX TIOHATHUH, TaK M TOHATHUH,
ABJISIFOLUXCSL CHCTEMHBIMH JUISL OT/IEJIBHBIX IIPEAMETOB €CTECTBEHHO - HAYYHOTO IIUKJIA.
OO0mue ecTecCTBEHHOHAYYHbIE MOHSATHS: HAy4YHbIM (akT, TUIOTEe3a, TEOpHUs, 3aKOH,
aHanM3, CHUHTe3, Kiaccudukanusi, MNEePUOJUYHOCTh,  HAONIOJEHHE,  DKCIIEPUMEHT,
MOJICIIUPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWUI, H30TOIBI,



pPaMOaKTUBHOCTh, MOJICKYJIa, 3JIEKTPUUYECKUI 3apsijl, BEIIECTBO, TElIO, 00BEM, arperatHoe
COCTOAHHUE BCHIICCTBA, Iras, (1)I/I3I/I‘-IGCKI/IC BCJIMYMHBI, CAUHHUILIBI U3MEPCHUSA, KOCMOC, IIJIAHCTHI,
3BE3161, COJIHIIE.

buonorus: dorocunres, npixanue, buocdepa.

I'eorpadusi: armocthepa, rtugpochepa, MHUHEpaIbl, TOPHBICE MOPOIBI, IOJE3HBIC

HCKOITAa€MBIC, TOILIIMBO, BOAHBIC PECYPCEHI.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOI'PAMMLBI 110 XMMHHM HA
YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pE3YJIbTAThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO 00IIero o0Opa3oBaHUs
JIOCTUTAIOTCSL B X0JIc OOyUCHUSI XUMHH B CIUHCTBE y4EOHOI W BOCITUTATEIBHON JEATEILHOCTH
B COOTBETCTBUU C TPATUIMOHHBIMU POCCUHWCKHMH COIHOKYJIBTYPHBIMH U JIYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITHIME B OOIIECTBE MPAaBHJIAMH M HOPMaMHU MOBEICHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHSI U COLIMAIM3ALUU 00YUaIOIINXCS.

JIngHocTHEIE PE3YJIbTAaTbl OTPAXKAIOT T'OTOBHOCTH 06yan01uch;[ PYKOBOACTBOBATLCHA
CHUCTEMOU ITO3UTHUBHEBIX HOCHHOCTHBIX Opl/IeHTaHI/Iﬁ " paclIMpCHHUC OIlbITa ACATCIBHOCTU Ha eé

OCHOBE, B TOM 4YHCJIC B 4aCTH:

1) NaTPUOTUYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOI'O OTHOUIEHMS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIMI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKd B JKM3HU COBPEMEHHOro OOLIECTBa,
CIIOCOOHOCTHU BIAJIETh JOCTOBEPHON MH(pOpMaLUeld O MepeoBbIX JOCTHKEHUSAX U OTKPBITHUSIX
MHUPOBOH M OTEUECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 ycTpolcTBe

MUpa U 00I1eCTBa;

2) IPa’kIaHCKOTO BOCIIUTAHMUS:

IIPEJCTABIEHUSI O COLMAIBHBIX HOPMax W IpPaBHUJaX MEXINYHOCTHBIX OTHOIIECHHUH B
KOJJIEKTUBE, KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO MOJE€3HOM, y4yeOHO -
UCCIIEIOBATENIbCKOM, TBOPYECKOW M JIpYrUX BUAAX JEATENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HONl COBMECTHOM JAESITENbHOCTH IPHU BBINOJHEHUH YY€OHBIX, IMO3HABATEIbHBIX
3a]a4, BBIIIOJHEHUU XUMHUYECKUX 3KCIEPUMEHTOB, CO3/IaHUU yU4E€OHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOINOHMMAHMIO U B3aUMOIIOMOIIIY B MIpOLIeCcCe 3TOM yueOHOU 1eATeIbHOCTH, FTOTOBHOCTH
OLICHUBAaTh CBOE TOBEJEHUE U TOCTYNKH CBOMUX TOBapHILEH C MO3UIUU HPABCTBEHHBIX U

IMPaBOBLIX HOPM C y‘-IéTOM OCO3HaHMS NOCIEeACTBUI MMOCTYIIKOB;,

3) LIEHHOCTH Hay4YHOT'O MO3HAHUS:

MHUPOBO33PEHUECKHE  MPEACTaBIE€HUS O BEIIECTBE M  XUMHUYECKOM  peakuuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOUINE OCHOBY JUIS
MOHMMAaHMSI  CYIIHOCTM HAy4yHOM KapTUHBI MHUpa, MpeacTaBleHus 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IMPUPOJIbI, B3AUMOCBSA3SIX YEJIOBEKa C MPUPOJHOM cpenoi, o posu

XHUMHUHU B ITIO3HAHHUH 3THUX SaKOHOMCpHOCTCﬁ;



MO3HABATEIbHBIE MOTHBBI, HANPABICHHBIE HA TMOJYYCHHE HOBBIX 3HAHUNA 10 XUMUH,
HEoOXOoIuMbIe JUIsi OOBSICHEHHUS HaAOJI0aeMbIX IPOLIECCOB M SBJICHUN, MO3HABaTEIIbHOM,
MH(GOPMALIMOHHOM M YHMTATEIbCKOM KYJIBTYpbl, B TOM YHCII€ HaBBIKOB CaMOCTOSITEIbHON
paboTel ¢ y4eOHBIMM TEKCTaMM, CIPABOYHOW JHMTEpPATypOil, JOCTYMHBIMU TEXHUYECKUMU
cpelncTBaMu HH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYEeHUIO U IO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
cam0o00pa30BaHUI0, TPOEKTHONW U MCCIEA0BATEIbCKON IeATENbHOCTH, K OCO3HAHHOMY BBIOODY

HANpaBJICHHOCTU U YPOBHSA 00ydeHUs B JajbHEUIIEM;

4) (bopMHUpOBaHHS KYJIBTYPHI 370POBbSL:

OCO3HAHHWE IICHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHONIICHHS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 3JIOPOBBIA 00pa3 JKWU3HU, OCO3HAHUE TIOCICACTBUH M HENPUATHE BPEIHBIX
npUBbIYEK (YMOTpeOJICHHs aJKOTOoJIsl, HAPKOTUKOB, KYpPEHHs), HEOOXOJUMOCTU COOJIFOJICHHS
paBwI OE30MaCHOCTH TpH OOpalIeHHH ¢ XMMHYSCKUMH BEIIECTBAMU B OBITY W pPEabHOM

JKU3HH;

5) TPYZIOBOI'O BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3YUYEeHHUIO Mpodeccuil U Tpyaa pa3IiuHOro pojia, yBaKEHHE K
TPYAy M pe3yjibTaTaM TpPYIOBOMH JEATENbHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHUS
OPEIMETHbIX 3HAaHMW IO XUMHM, OCO3HAHHbBI BbIOOpP MHIUBUAYAIBHON TpaeKTOpUHU
IPOJOJDKEHHUST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycnemHol npodeccuoHalIbHON J1eATEIbHOCTU U

pa3BUTHA HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalITUPOBATHCA B MPO()ECCUOHAIIBHOU Cpeie;

6) 9KOJIOTHYECKOTO BOCITUTAHMSA

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOLIEHHE K IPUPOJIe KaK NCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHUE LIEHHOCTH 3JI0pOBOIO M 0€30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3MUECKOMY U ICHUXMUYECKOMY 3/10pPOBbIO,
OCO3HAHME IEHHOCTH COOJIOACHUS TMpaBuUil O€30IacHOro IMOBEACHUS TMpu padbore cC
BELIECTBAMHU, a TAKXKE B CUTYaIUIX, YTPOXKAIOLIUX 370POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTU MPHUMEHSTh 3HaHUA, MOJIydaeMble NPHU HU3YYEHUH XUMHH, Ul PELICHHS
3a1a4, CBSI3aHHBIX C OKpYXKAlolled MPUPOJHON CpEeNoM, JUId IIOBBILICHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpBl, OCO3HAHHs TIJ00aJbHOIO0 XapakTepa 3KOJOTMUYECKHUX MIpodiieM u
NyTed HX pEUIeHHs IMOCPEACTBOM METONOB XMMMH, SKOJIOIMYECKOTO MBIIUIEHUS, YMEHHUS

PYKOBOACTBOBATHCA UM B HO3HaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ U COLIMAILHOM IMPAKTHUKCE.

METAIIPEAMETHBIE PE3VJIbTATBI

B cocraBe MerampeaMETHBIX pe3YIbTAaTOB BBIACISIOT 3HAUYMMBbIE s (HOpMHpPOBAHUS
MHUPOBO33PEHHsI OOIICHAYYHbIC MOHATHUS (3aKOH, TEOpHs, MPHUHIIMII, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
mpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHWM U3 3THX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE
0 TIEJIOCTHOM HaYyYHOW KapTHHE MHUPA, U YHUBEPCAIbHBIC YIECOHBIC N1eUCTBUA (IT03HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PETYISTHBHBIC), KOTOpPhIE 00ecTeunBaoT (HOPMUPOBAHUE TOTOBHOCTH K

CaMOCTOATCIIbBHOMY IJIAHUPOBAHUIO U OCYHICCTBJICHHUIO yqeGHoﬁ JACATCIbHOCTH.



ITo3HaBaTe/IbHBbIE YHHBEPCAJAbHbIe YUeOHbIe 1eCTBHUSA Ba3ossie Tornyeckue
JEHUCTBHA:

YMEHHUSL HCHOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBILIUJICHUS IIPU OCBOCHUU 3HAHUU:
pPacKpbIBaTh CMBICI XUMHUYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIC IPU3HAKH,
yCTaHABJIUBATh B3aUMOCBS3b C IPYTUMH MOHSATHAMH ), UCIIOIL30BaTh MOHATHS JUIsI OOBSICHEHUS
OT/CNbHBIX (PAKTOB M SBJICHWUW, BBIOMPATh OCHOBAHHWS W KPUTEPHH ISl KiacCH(PUKAIMH
XMMHUYECKMX BEHIECTB M XMMHUYECKUX pEaklMi, yCTaHABJIMBATh MNPUUYUHHO-CIIEIACTBECHHBIC
CBSI3M MEXKIYy OOBEKTaMU HW3Yy4YEHHUs, CTPOUTH JIOTUUECKHE PACCYKICHHUsS (MHIyKTHUBHBIC,
JeyKTUBHBIC, 110 aHAJIOTHH), CJIaTh BHIBOJIBI M 3aKIFOUYCHUS,

YMEHHE IMPUMEHATHh B MPOLIECCe MO3HAHUS MOHATHUS (IMIPEIMETHBIE U METalpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEH, HMCIOJIb3yEeMbIe B XHUMHH, MPEOOPA30OBBIBATH IIMPOKO
MPUMEHSAEMbIE B XUMUU MOJICIIbHBIE MPEICTABICHHUS - XUMUYECKHI 3HAK (CHMBOJI 3JIEMEHTA),
XuMuueckass (opMyna W ypaBHEHHE XHMHYECKOM peakuuu - TPU PEIIeHUH Yy4deOHo-
MO3HABATENBHBIX 3a/la4, € Y4YETOM OTUX MOJECIbHBIX IPEICTABICHUN BBIABISITE U
XapaKTepU30BaTh CYIIECTBEHHBIEC MPU3HAKU H3Y4Ya€MbIX OOBEKTOB - XMMHYECKUX BEIECTB U
XUMHUYECKHX PEAKIIUN, BBISBIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBEHHBIE CBSI3U H

MMPOTHUBOPCHUUS B U3YyHACMBIX IIPOLCCCAX U ABJICHUAX.

ba3oBble uccie10BaTENbCKUE NEUCTBHS:

YMEHHE HCIOJIb30BaTh IOCTABICHHBIE BONPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHUsA, a
TaKKe B KayeCcTBE OCHOBBI sl (OPMHUPOBAHHS THIIOTE3bl O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

nproOpeTeHne OmbiTa MO IJIAHUPOBAHMIO, OPTaHU3ALMU U TPOBEACHUIO YYCHHUYECKUX
HKCIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJOM IpOIecca, CaMOCTOSTEIbHO HMPOTHO3UPOBATh
€ro pe3yibTar, GopMyaupoBaTh 0000LIEHNS U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO ONBITA,

HCCICOO0BaHNA, COCTAaBJIATH OTYET O HpOHCHaHHOﬁ pa60Te.

Pabora ¢ undopmarnueii:

yMEHHE BBIOMpaTh, aHAJIM3UPOBATh WU HWHTEPHPETUPOBATh HH(OPMAIUIO PA3ITUYHBIX
BUJOB U (OpPM MPEACTaBICHUS, MOITYYaEMYI0 U3 Pa3HbIX MCTOYHHMKOB (HAy4yHO - MOMYJspHAs
JUTEpaTypa XUMHUYECKOTO COJIEpXKaHMs, CIpaBOYHbIe MOcOOMs, pecypcsl HHTepHeta),
KPUTHYECKHU OLIEHUBATh MPOTUBOPEUYHBYIO M HEJOCTOBEPHYIO MH(OPMAIIUIO;
yYMEHHE MPHUMEHATh pa3jMyHble METOJbl M 3ampochl NMPH MOUCKE U OTOOpe MHGPOpMAHUHU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMWMBIX IJIsi BBINOJHEHUS YUEOHBIX M IO3HABATEIbHBIX
3aJa4  ONpEeNeNIEHHOrO0  TUMa, MPUOOpPETeHHME OIbITa B  O0JIACTH  MCIOJIb30BAHUS
UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHWH, OBJIQJICHHE KYJIbTYPOH  aKTHUBHOIO
MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO
dbopMy mpencraBieHuss WHGOpPMALMM M WUIIOCTPUPOBATH peElIaeMble 3a/1a4d HECIOKHBIMU
CcXeMaMH, JuarpaMMamMu, ApyrumMu popmamu rpaduku U uX KOMOWHALUAMU;

yYMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B Ipoliecce y4eOHOM M Hcclea0BaTeNbCKOM
NEeSATENbHOCTH HWH(OpPMAMI0 O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTOo XO3siicTBa U

TPaHCIOPTa Ha COCTOSIHUE OKPYXKAFOIICH MPUPOTHON CPEIbl.



KomMMyHuUKaTHBHBIC YHUBepCaJbHble Y4eOHbIE 1eHCTBHSA:

yMEHHE 3aJaBaTh BONPOCHl (B XOje auajora U (WIh) JTUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoii TeMbl, (OpPMYyIMPOBATH CBOM MPEIIOKECHUS OTHOCUTEIBHO BBIMIOTHCHHS
MPEJI0KEHHOM 3a1a4u;

npuoOpeTeHUe  OMbITa MNPE3CHTALMH  PE3YJbTATOB  BBHIMNOJHEHHUS  XUMHUYECKOIO
JKCHIepUMeHTa (1a00paTOPHOTO OMbITA, JTa0OPATOPHOM pPAaOOTHI MO HMCCIEIOBAHHIO CBOWCTB
BEIIECTB, YYCOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM €O  CBEPCTHHKAaMHU  II03HABATEIbHOM U
HCCIIEIOBATEIbCKOM NEATETbHOCTH MPU PEIICHUH BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa
OoOLIMX HMHTEPECOB W COTrjacoBaHMs MO3ULMKA (0OCyXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPJAUHALIUS COBMECTHBIX JIEHCTBUM, ONpeielieHne KPUTEPHUEB MO OIIEHKE KayecTBa

BBIMIOJTHEHHOW paboThI U JpYTHE);

PerynsiTuBHbBIE YHHBepPCaJbHbIE YUeOHbIE 1eiCTBUS:

YMEHHE CAMOCTOSITEIILHO OINPENEISTh 1eNIN eATSIIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIMPOBAaTh M INPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTH, BBIOMpATH
HaubOosnee SdPexTuBHBIE CMOCOOBI pemieHus Y4eOHbIX U TMO3HaBaTENbHBIX  3ajad,
CaMOCTOSTEIBHO COCTABJIATh MJIM KOPPEKTHPOBATh IPEIOKEHHBIA aJrOPUTM JCHCTBUN IIPH
BBIMOJIHCHUHU 33JaHUi ¢ yd4ETOM IOJyYeHHUS HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaxX -
BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBUE IMOTYYSCHHOTO Pe3yJbTaTa 3asBICHHON IIEIH,

YMCHHUC HUCII0JIB30BATh U aHAJIU3UPOBATh KOHTCKCTHI, [TPEAJIaracMbI€ B YCIIOBUU 3aHaHHﬁ.

[MPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pE3yJbTATOB 110 OCBOEHHUIO O00S3aTEIBHOTO COACpKAHUSA,
YCTaHOBJIGHHOTO JaHHOM (enepanbHOil paOouelt NporpaMMoOi, BBIJIENAIOT: OCBOEHHbBIE
oOyyarolmMMHUCs Hay4yHble 3HAHMsS, YMEHHMS W CHOCoObl JeicTBuMi, cnenuduueckue st
OpeaMeTHON o6nacTu «XHUMHS», BHJBI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpeTaly, NpeoOpa3oBaHUI0O M MNPUMEHEHHI0 B PA3JIMYHBIX Y4YeOHBIX M HOBBIX
CUTYaLUsX.

K koHny obyuyenuss B 8 kjacce NMpeAMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJKHBI
oTpaxarb C(HOPMUPOBAHHOCTh Yy OOYYarOIIMXCS YMEHHUH: pacKpbIBaTh CMBICI OCHOBHBIX
XUMHUYECKUX IOHATUI:aTOM, MOJEKYJIA,XUMHUYECKUN DIIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs), BaJICHTHOCTb, OTHOCHUTENIbHAS aTOMHAs U
MOJIEKYJISIDHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MaccoBas J0JIs
XUMHMYECKOTO 3JIEMEHTA B COCJMHEHUHU, MOJISIPHBIH 00BEM, OKCHJ], KUCIO0Ta, OCHOBAHHUE, COJb,
ANIEKTPOOTPUIIATETIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHMUYECKas peakuus, KiIacCupuKaus
PEaKIMii: peaklluy COCMHEHNUS, PEAKIIMU PA3I0KEeHUs, pEaKkIMK 3aMeIIeHus], peakliuu oOMeHa,
9K30- M JHJIOTEPMUYECKUE PEaKIUH, TEIIoBOH 3()(eKT peakuuu, aIpo aToma, 3JIEKTPOHHBIN
CJION aToMma, aTOMHasi OpOuTalb, pauyc aTOMa, XUMUYECKas CBS3b, MOJISIpPHAs U HEMOJsSpHast
KOBaJICHTHAasl CBSI3b, HOHHAs CBS3b, NOH, KATHOH, aHUOH, PacTBOp, MAaccoBasl JOJsl BElllecTBa

(TIpoIieHTHAsI KOHIIEHTpPAIUs) B PACTBOPE;



HUIUTIOCTPUPOBATL B3aMMOCBSA3bL OCHOBHBIX XHMHUUYCCKHUX HOHATHU U MMPUMCHATL 3THU
MOHSTHSI IPU OTMIMCAHUU BEILIECTB U UX MPEBPAILlCHUN;

HCIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIeHUS ()OPMYIT BEIIECTB U YpaBHEHUI
XUMUYECKUX pEaKLnid;

ONpEJENATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIEHb
OKHCJICHHMSI DJIEMEHTOB B OHMHApHBIX COEQUHEHHSX, MPUHAUICKHOCTh BEHIECTB K
OTIpEICIEHHOMY KJIACCy COCOUHEHUH 1Mo (opMmysam, BUJ XUMHUYECKOW CBS3H (KOBAJICHTHAS U
I/IOHHaSI) B HCOPIraHUYCCKUX COCANHCHUAX

packpeiBath cMmbica Ilepuonunueckoro 3akoHa J[.M. MeHnneneeBa: I1€eMOHCTPUPOBATH
IIOHUMAaHUC HCpHO[[H‘-I@CKOﬁ 3aBUCHUMOCTH CBOHCTB XMMHUUYECKUX DJIEMEHTOB OT HMX IIOJIOKEHUS
B [lepmoanueckoil cucreme, 3aKOHOB COXpPAHEHHS MacChl BEHIECTB, MOCTOSHCTBA COCTAaBa,
ATOMHOMOJICKYJIIPHOTO YYSHUSs, 3aKOHAa ABOTaIpO;

ONMKCHIBATh W XapakTepuzoBaTh TabmuuHyio ¢opmy I[lepuogmueckoit cucTemsl
XUMHUYECKHX AJIEMEHTOB: pa3iuyvaTh MOHATHUS «TJIaBHas MoArpynmna (A-rpymmna)» U «mo0odHas
noarpynna (b-rpynma)», Mansie U Oosbliue MEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOPHIE
umerorcsa B tabnuue «llepuogunyeckas cuctema xumudeckux snementoB .M. MenaeneeBa» ¢
YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
a1pa, 0011ee YMCI0 SJIEKTPOHOB U paclpeiesieHrne UX M0 3JIEKTPOHHBIM CIIOSM);

KJIaCCI/I(l)I/IIII/IpOBaTI) XUMHUYCCKUE DJJICMCHTBI, HCOPraHMYCCKHEC BCHICCTBA, XHUMHUYCCKUC
peaxiuu (10 YHCIy U COCTaBYy YYaCTBYIOIIMUX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY dPQeKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME XHMHYECKHE CBOWCTBA BEIICCTB PA3IMYHBIX
KJIACCOB, MOATBEPK/Asi ONMCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKINi;

MPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4ECTBEHHOT'O COCTaBa,
BO3MOYXHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3JTMYHBIX YCIOBUSIX;

BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChbl BEUIECTB, MAacCOBYIO
JONI0 XMUMHYECKOr0 JJIeMEeHTa 1o (opMylie COSAMHEHHS, MAacCOBYIO [ONII0 BEIECTBA B
pacTBOpe, MPOBOJAUTH PAcCUEThl MO YPABHEHUIO XMMUYECKOW PEAKIMH; MPUMEHITh OCHOBHBIE
OTIEpalliil  MBICIIUTEIILHOW JEATETbHOCTH - aHaju3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alHIo, Knaccn(bmcaumo, BBIABJIICHUEC NPUYUHHO - CICACTBCHHBIX CBSI3EN - JJISA
HN3YyUCHUSA CBOICTB BCIICCTB U XUMHUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI ITO3HAHU A
- HaOJI0 ICHNE, U3MEPEHNE, MOJISTUPOBAHNE, YKCIIEPUMEHT (PeabHbIN U MBICIICHHBIN );

cleoBaTh TpaBWIaM  TOJIb30BAHUS XUMHUUYECKOM TMOCYyA0M U Ja0OpaTOPHBIM
obopymoBaHWeM, a TakXKe TMpaBWiIaM OOpalleHus C BEIIECTBAMH B COOTBETCTBHUU C
HHCTPYKIHUAMU 110 BBIITOJHCHHIO na60paTopH51x XUMHUYCCKUX OIIBITOB II0 IIOJIYYCHHIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHCIOPOJA), TPUTOTOBICHUIO PACTBOPOB C
ONpEeNEIEHHON MacCOBOWM JIOJE€H PAcTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHAYECKHE DKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH W KHUCJIOT C MOMOIIBIO

WHANKATOPOB (JJakMycC, (peHondTaaenH, METUIIOPAHK U IPYTHE).



TemaTn4eckoe IIAaHUPOBAaHUE

Ne Pa3nen Kou-Bo
n/n 1acoB | Kourpoabubie | IIpakruyeckue Hara
padoThI padoThI NMpoBe/ieH
usi
1. | HavaabHble NOHATHA U 20 [Ip.p.Nel 13.09
3aKOHbI XHMHUH ITp.p.Ne2 20.09
K.p.Nel 27.10
2. | BaxHeiilume npeacTaBuTeIn 15 Kp.3a1 15.12
HEOPraHU4eCKUX BellecTB. MOJIyTO/Ine
KonuyecTBeHHBIE
OTHOLIEHHUS] B XUMMH K.p.Ne2 19.01
3. | OcHoBHbBIE KJIaCChI 10 IIp.p. Ne 3 16.02
HEOPraHM4YecKnXx K.p.Ne3 28.02
cOeIMHEeHUI
4. | Ilepuoan4vecKuii 3aK0OH H 8
Ilepuoauyeckasi cucreMa
XMMHY€CKHUX 3J1eMEHTOB /I,
N. MeHnaeneeBa u cTpoeHue
aTroma
5. | XuMnueckas CBA3b. 11 Hrorosas x.p. 18.05
OxucaurebHO-
BOCCTAHOBHTEJIbLHbIE
peaknuu
6 IloBTOpPEHME 3
Hroro 67 5 3




Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

Ne Paspnen. Tema ypoka Hara
1/
N ITnan dakr
HavaabHble MOHATHSA U 3aKOHBI XUMHUH (20 1)
1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU YEJIOBEKA 5.09
2 MeTo/ibl U3y4eHUs] XUMUHU 7.09
3 ArperaTHble COCTOSIHUSI BEIIECTB 12.09
4 | ILp Ne 1 «3nakomcTBO ¢ 1abopaTopHbiM 000pyaoBanueM. [IpaBuna 14.09

Th npu paboTe B KaOMHETE XUMHI»
5 duznveckue IBJICHUS B XUMUAHU 19.09
6 [1.p.Ne 2«Pa3nenenue cmeceil BEIECTB» 21.09
7 |ATOMHO- MOJIEKYJISIDHOE YY€HHE. XUMUYECKHE DJIEMEHTHI 26.09
8 |3HaKM XMMHUYECKHUX AJIIEMEHTOB. 28.09
9  |Ilepmonnueckas Tabauia XuMudeckux snemeHTos [I. U. 3.10

Menpeneena.
10 | Xumuueckue GopmyIisl 5.10
11 | Xumnueckue GopmyIbl 10.10
12 |BaneHTHOCTH 12.10
13 |BaneHTHOCTH 17.10
14 | Xumuueckue peakiuu. 20.10
15 |3akoH cOXpaHEHUs MacChl BENIECTB. XMMUYECKUE YPAaBHEHUS 24.10
16 |Xumuueckue ypaBHEHUs 26.10
17 |K.p.Ne 1 «HavasipHble IOHATHUS U 3aKOHBI XUMHID) 7.11
18 |Tunbl XUMHUYECKUX peaKIuil 9.11
19 [Tunbl XUMHYECKUX pEaKIMil 14.11
20 [[ToBTOopeHnue u 0600IIeHNE TeMbl «HadanbHbIC TOHATHS U 3aKOHBI 16.11

X AMITF

Baskneiilue npeacTaBuTe I HEOPraHuvYeckux BeulecTs. KoimyecTBeHHbIe OTHOLIEHHUS B
xumuu (16 4)

21 |Bo3nyx u ero cocras 21.11
22 |Kucnopon 23.11
23 |Oxkcuabl 28.11
24 |Bomopon 30.11
25 | Kucnotsr 5.12
26 | Comu 7.12
27 |KommnuecTBO BemiecTna 12.12
28 |Pemenue pacyeTHbIX 3a/1a4 14.12
29 |KonTtponbHas padota 3a 1 noiayroaue 19.12
30 |Pacu€Thl MO XUMHUYECKUM ypaBHEHUSIM 21.12




31 | MomnsapHbIii 00beM ra3000pa3HBIX BEIIECTB 26.12

32 Bopa. OcHoBaHus 28.12
33 |PactBOpsl. MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA 9.01
34 | O6obuienue no Teme: «BakHeiue npencTaBuTenu 11.01
HEOPraHMYECKUX BEIIECTBY.
35 | Kip.Ne2 o teme: «BaxkHeliue npeacTaBUuTeN HEOPraHMUeCKUX 16.01
BEIIECTBY.
36 | Oxcunpl: knaccuduKanysi  CBOHCTBA 18.01
37 |OcHoBaHus: Ki1accU(pUKAIMI U CBOMCTBA 23.01
38 |Kucnotsl. Knaccuduxarms Kuciot 25.01
39 |CpoiicTBa KUCIOT 30.01
40 |Knaccudukarus coneit 1.02
41 |CpoiicTBa cozeit 6.02
42 | I'eneTnyeckast CBsI3b MEXJ1y KJIaCCaMU HEOPTaHUYECKUX BEILIECTB 8.02
43 | ILp. Ne 3 «PelieHue 3KkCiepruMEHTAIbHBIX 3a/1a4» 13.02
44 |0606menue no teme: «OCHOBHBIE KIIACChl HEOPTAHUIECKUX 15.02
COEIMHEHUI»
45 | Kip. Ne3 1o teme: «OCHOBHBIE KIIACChl HEOPTAHUYECKUX 20.02
COCTUHEHUN

Iepuoauveckuii 3akon u Ilepunoanyeckasi cucreMa XuMU4eCKux jiemenTon /. U.
MemnpesieeBa u ctpoenne aroma (8 4)

46 | EctecTBeHHbIE CEMENCTBA XUMUYECKHUX JIEMEHTOB. 22.02
AmpoTepHOCTD

47 | Otkpsitue JI. 1. MenaeneeBbim [lepuoanueckoro 3akoHa 27.02

48 | OcHOBHBIE CBEJICHUS O CTPOCHUH aTOMOB. 29.02

49 |CtpoeHue 31eKTPOHHBIX YPOBHEN aTOMOB XMMUUYECKHUX 3JIEMEHTOB 5.03
No«Ne1-20 B Tabmume J[. 1. Menaeneena.

50 |Ilepmonnueckuii 3akoH JI. 1. MeHneneeBa u cCTpoeHre aroma 7.03

51 | XapakTepucTuka XUMHUYECKOIO 3JIEMEHTA HA OCHOBAHHUH €T0 12.03
nostoxkenus B [lepuoanueckoii cucreme

52 | XapakTepucTuKa XUMUUYECKOIO 3JIEMEHTA HA OCHOBAHUH €T0 14.03
nostoxkenus B [lepuoanaeckoii cucreme

53 |3nauenue [lepuoanueckoro 3akoHa u [lepnoanueckoil cucTemsl 19.03

xumMuueckux anemenToB [[. . MeneneeBa

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBbIE peakuun (11 1)

54 |MoHHass XUMHUYECKas CBSI3b 21.03
55 |KoBaneHntHas XuMHU4ecKas CBSI3b 4.04
56 |KoBasieHTHas NOJspHAs XMMHUYECKas CBA3b 9.04
57 | Metamndeckast XUMHYECKas CBSI3b 11.04
58 | CreneHb OKUCIIEHUS 16.04
59 | OKuCIUTENbHO- BOCCTAHOBUTENIbHBIEC PEAKIIUU 18.04
60 |OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH 23.04
61 |O6o00menne n cucreMarusanus 3HaHui Mo remam: «[13 u TICXD» u 25.04

«Crtpoenue BemectBa. OBP»

62 | Pemenue pacyeTHbIX 3a/1a4 2.05




63 | Pemenue pacueTHBIX 3a71a4 7.05
64 | Utorosast KOHTposIbHAs paboTa 14.05
IToBTOpeEeHue 6 uyac

65 | IloBropeHue no teme: «COoeqMHEHHS] XUMUYECKUX JJIEMEHTOBY 16.05
66 | IloBropenue no teme «PactBopenue. PactBopel» 21.05
67 | IloBropenue u 0000IIeHNE 3HAHMH 3a Kypc 8 Kiacca 23.05
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