MyHununanbHoe 010 PKETHOE 001Ie00pa30BaTEIIbHOE YUPEIKICHIE
cpenHsisi 00meoOpa3oBaTenbHast IIKOJIa MMEHH yU€HOTO-ClIaBHUCTa, akanemuka A.M. CenwmmieBa
c. Bonmoso BonoBckoro MmyHunmnaisHOro paiona Jlumenkoi obmactu

Paccmorpena
Ha [legarorugyeckom cosere.
ITporoxosn Nel ot 30.08.2023 r.

MoanncaHo LM poBON NOANUCHIO:
MNoponpuxuHa TaTbAHa AnekceeBHa
DN: cn=lMogonpuxnHa TaTbAHa

AnekceesHa, o=MbOY COLL nm. A.M.

CenuuieBa c. Bonoso, email=10-
master@mail.ru, c=RU

YTBep:kaeHa

npukazom Nel82ot 30.08.2023 r.

Hupexkrop MBOY COLI

uM. A.M. Cenumesna c. Boioso
T.A. I[logonpuxuHa

Pabdouass nporpamma

y4eOHOro npeamMera

«XHMHA»

8-9 kJraccesnl

(Da30BBIii YPOBEHD)

2023-2024 — 2027-2028 yu. rr.

Pazpaborana: IIIMO yuureneit

XUMUH, OMOJIOTHH, Teorpaduu;
pykosoaurens — Koporkux JI.H.,
y4uTeNnb reorpadun

NepBoi KBATN(UKATMOHHON KaTeropuu



1. [TosicHuTEIbHAS 3aNIMCKA

[IporpamMma 1Mo XMMHM Ha ypOBHE OCHOBHOTO 0OIIero o0pa3oBaHUS HMOATOTOBICHA Ha
ocHoBe PI'OC OO0, ®OIT OO0, Konnenuuu npenogasanus xumuu B Poccuiickoit denepannn
(yrBepknena pewennem Kosermn MununcrepctBa mpocBerieHust Poccuiickoin ®Denepannu
(mpotokon ot 3 gexkabps 2019 r. Ne I1K-4BH)), ¢ yuéroM pacmpeaci€HHBIX IO Kjaccam
IpOBEPSIEMBIX TPEOOBAHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTENbHOW MPOrpaMMBI
OCHOBHOTO O0IIIeT0 00pa3oBaHusl.

[losicHuTenpHas 3amucKa OTpakaeT OOIIMe LEeNW W 33Jadd M3YYeHHs] XMMHH, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOIXOAbl K OTOOpY COJAEpX aHHUS M OIpPEICIICHUIO
IUTAHUPYEMBIX Pe3yIbTaTOB.

Copnepxanne oOydeHHsI PACKpPBIBAET COJEp)KATENbHBbIC JIMHUH, KOTOPHIC MPEAIararoTcs
JUIs1 00513aTENIFHOTO U3YYEHHS B KQKIOM KJlacce Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHUsL.

[Inanupyemble pe3yabTaThl OCBOSHHSI MPOTPaMMBI [0 XUMHH BKIIOYAIOT JINYHOCTHBIE,
MeTalpeIMETHBIE PE3yJIbTaThl 3a BECh NEpHOA OOyYeHHS Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHus, a TAKKE MPEAMETHBIE TIOCTHKECHUS 00yUaroIIerocs 3a KaKAbli roJl 00y4eHHsI.

1.1.CBsa3b pabouyeidi mnporpamMmbl y4eOHOro mnpeaMera «XHMHID» C
NporpaMmoii Bocnuranus Ha yposae OOO

Pabouast mporpamma yueOHOro mpeaMera «XHMHUS» OPHUEHTHPOBaHA Ha IIEIICBBIC

IpUOPUTETHI, chopMyaHpoBaHHbIE B paboueld mporpamme Bocturtanus MBOY COIL wuwm.
A.M.CenumeBac.BonoBo. Xumusi crocoOCTByeT CO3JaHUIO ONAarONpUSATHBIX YCIOBHUH s
pPa3BUTHS COLMAIBHO 3HAYMMBIX OTHOIICHUH IIKOJBHUKOB M TIPEXKIE BCEr0 ILEHHOCTHBIX
OTHOILICHUH:

- K TMpHpPOJE KaKk HCTOYHUKY O>KM3HHM Ha 3emiile, OCHOBE CaMmMoro e¢ CyIecTBOBaHUS,
HYKJAIOIIEHCs B 3alIUTE U MOCTOSHHOM BHUMAaHUH CO CTOPOHBI YEJIOBEKa

- K 3HAHWSIM KaK MHTEJUIEKTyaJbHOMY pecypcy, oOecrieunBaronieMy Oyayliee 4eloBeKa, Kak
pe3ysbTaTy KpOHOTJIMBOTO, HO YBICKATEIBHOTO Y4EOHOTO TPYyIa.

1.2. O0mas xapakrepucTuKa yueOHoro npeamera « XuMushH»

3HaHUE XUMUH CIYXXUT OCHOBOM /U1 (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETr0OCs, €ro
IPE/ICTaBICHNN O MaTepUaIbHOM €IMHCTBE MHpPa, BAXKHYIO POJIb HTPAIOT (YOPMHUPYEMbIE XUMUEH
NPEJCTAaBJICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00 BOJIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaju3allii BO3MOXXHOCTEH Il caMopa3BUTHS W (QOpMHUPOBaHUS
KYJBTYPHI JINYHOCTH, €€ 001Iel U PYHKIIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSATENLHOW  y4eOHOW  JIeATENbHOCTH,  OKCIEPHUMEHTAIbHBIX |
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM IKM3HH, TaK H B
poeCCHOHAIBHON JESTENHHOCTH,

3HAaKOMHUT €O CHNEHU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IUIS1a HA €MHCTBO MPHPOIBI M YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUH
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YyYarOIINXCS,

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHPOJIE, K 4YENIOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0OpazoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHU XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOTO TIpeaAMEeTa, KOTOPBIA SIBIISIETCS TIEJAaroTMYecCKd aJanTHPOBAHHBIM OTPaKEHHEM
0a30B0il HayKH XMMHMHU Ha ONpEeAEIEHHOM dTarne e€ pa3BUTHS.



Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsS OPUEHTUPOBAH HA OCBOEHUE
00yYaromMUMHUCs CUCTEMBbI NTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX [IOHATUI OPraHUYECKOW XUMUH.

CrpykTypa conepkaHHs NIPOrpaMMbl 110 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e msydeHuro. ColepkaHue CKIAAbIBACTCS U3 CHCTEMBbl NMOHIATUH O XMMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEI0BATEIbHOIO Pa3BUTHUA 3HAHMM HAa OCHOBE
TEOPETUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— YUYEHUSI O CTPOEHUH aToMa U XUMUYECKOMN CBS3H;

— MPE/ICTaBICHUI 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBITOJIHASL (DYHKIWUU OOBSACHEHHS] W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH Hay4yHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJIBL,
LIEHHOCTHOT'O OTHOLICHHUSI K HAyYHOMY 3HaHUIO U METOJAM I[I03HaHMA B Hayke. 3yueHue XuMuun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUM H3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpu n3yyeHnH XUMUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMHYECKOM HAayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEIbHOCTH YeJlOBeKa U KaK OJHOI0
13 KOMIIOHEHTOB MUPOBOM KYJIbTYPBHI.

1.3. llesiu n3y4enust yueOHOro napeamera « XuMus»

[Ipy m3ydyeHWHW XUMUU HA YpOBHE OCHOBHOTO OOINEro OOpa30BaHUS BaXHOE 3HAUYCHUE
pUOOpETHN TaKue e, KakK:

— (popMmHupoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEHICHUW, CIMOCOOHON aJanmTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHMs]I Ha CHCTEMaTH4YeCKoe MpUOOIIEeHHEe OO0y4aroIuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAM  IO3HaHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYalOLUMMHCS OIbITa
Pa3HOOOPa3HON NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB ACSITETbHOCTH;

— ¢opmupoBanue oO1eH GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBAThH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONB3Ys 3HAHHS U
OTBIT, TIOJYYCHHBIC TPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— ¢opMHUpOBaHKE Y 00YUAIOMINXCS TYMAaHUCTUUECKUX OTHOIICHUN, TTOHUMAaHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbI M OKPYXAIOWIEH MPUPOIHOMN
Cpensbl;

— pa3BUTHE MOTHUBAITUU K 00YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
po( WISl ¥ HAMPABICHHOCTH JAJIbHEUIIIET0 00yUeHHS.



3agaua yuyeOHOro mpenMeTa COCTOMT B (POPMHUPOBAHUHU CHCTEMBl XMMUYECKUX 3HAHUNA -
BOKHEUINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUN, TOCTYIMHBIX 0000IIeHU
MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAyKH, B MPUOOIIEHUH K HAYYHBIM METO/aM IO3HAHUS
OpU UW3YYEHUU BEIIECTB U XUMHUYECKHMX peakuuii, B (OPMUPOBAHUU U PA3BUTUU
NO3HABATENIbHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-TIO3HABATENbHOW U ydeOHO-
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBui 0€30MacHOro 0OpalieHus ¢ BeueCTBaMHU B
MMOBCEIHEBHOW KU3HU.

1.4. MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IIaHe

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
obOpasoBanusi, cocrapiseT 136 yacos:

B 8 Kitacce — 68 yacoB (2 Jaca B HEJENIO),

B 9 kitacce — 68 yacoB (2 4aca B HEJETIIO).

s peanuzanuu nporpammbl ucnosib3yroress YMK  (TMabpuensa O.C., Ocrpoymosa N.T'.,
Crnanxoa C. Xumus. 8-9 kiacc. ba3oBblil ypoBeHb), TOMYIICHHBIN K HCIIOIb30BAHHIO TPUKA30M
Munnpocsenienust ot 21.09.2022 Ne 858.



1. Conepskanue yueOHOro npeamera « XuMush»

8 KVIACC

HepBOHa‘IaJILHbIe XMMHUYECKHUEC NNIOHATHUA

IIpeamer xumuu. Poib XMMHMM B KM3HH 4YelOBEeKa. XMMHs B CUCTEMEe HayK. Tena u
BemlecTBa. dusznueckue cBoiicTBa BellecTB. ArperatHoe coctosHue BemiecTB. llonstue o
METO/ax MMo3HaHMs B XUMuU. YucTele BemecTBa u cMecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMMUYECKHUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX  3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHast
Macca. MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KoJIMYeCTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no popmysiaMm XUMHUUECKUX COCTUHEHUH.

dusnueckue U XUMHUUYECKUE SBICHMs. XHMHUYEcKas peakuus M e€ MpHU3HaKu. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanus XUuMUYECKUX peakiuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMu pabOThl B J1a0OpaTopuu M NpUEMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3yYCHHE U ONMHCAaHWE (U3MUYSCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUs BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEUH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMO/IEHCTBHE Mella ¢ KUCIOTOMN) sIBJICHUH, HaOIt0IeHUE
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau menu (ll), m3ydenue crnoco6oB
pas3jieleHuss CMeced: ¢ MOMOINBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMA,
XxpomaTtorpadus, TpOBEIEHUWE OUUCTKH MOBAapPEHHON COJM, HAONIOJIEHHE U ONHMCAHHE
pe3y/bTaTOB MPOBENEHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxxHeillne npeacTaBuTe M HECOPraHUYECKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucimopoa — 325IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJydeHUs KUCIOpoJa B Jlaboparopu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuH. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3yXa, YCHJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPHUPOE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! morydeHus. Kucinotel u conu.

Moutsipublii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacklmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeCcKue cBoicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B IPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yrorue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. Homenkiarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcuoBanms. Kiaccudukanust OCHOBaHMH: HIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @undyeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

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

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEENICHUE COJEpXKaHUs KUCIOpoJa B BO3AYyXE, IOJyu€HUE, COOHMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUAIOB), HAOIIOCHHE 00pa3lOB BEIIECTB KOJIMYECTBOM
1 Momnb, HccleAoBaHUE OCOOEHHOCTEM pacTBOPEHHS BEIIECTBC Pa3UYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaulaMM (HaTpueM U KajblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPAaCKM WHAMKATOPOB B pPAcTBOpAxX KHCIOT M WIeNOued, h3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuHuii HEUTpaau3aluu, [OJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IMepuoauueckui 3akoH u Ilepuognyeckasi cucreMa XUMHUYECKHX 3JIEMEHTOB
. U. MenpgesaeeBa. CtpoeHne aTroM0B. XUMHYeCKas CBA3b. OKUCIUTETBHO-

BOCCTAaHOBHUTEJ/IbHbIE peaKIINH

[lepBble TOMBITKH KJIACCU(PUKALNUU XUMHUECKUX 3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHbIE METAJUIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yoT aM()OTepHBIE OKCUIBI U THIPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX diemMeHToB J[. .
MenneneeBa. Koporkonepuognas u juiHHONepuoaHas (opmbsl Ilepuoanueckoit cucteMbl
xumuueckux onemeHtoB JI. M. MengeneeBa. Ilepuonsl u rpynmbel. DU3HYECKUM CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U IPYIIIBLI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX JIeMEHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOIO DJJEMEHTAa II0 €ro IIOJO0KEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITTIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOJIAM.



3nauenue Ilepronnueckoro 3akona u [leproauyeckoil CUCTEMBI XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccsl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[IMHKa C PacTBOpaMHU KHUCJIOT U IEJI0Yel, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKIHMM (rOpeHre, Peakiiui pa3ioKeHHs], COSIUHEHU).
Mesxxcnpeomemmuuie ceasu

Peanuzamust MeXNpeAMETHBIX CBA3€H MPU U3yYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
SBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TCOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.

9 KJIACC

Bel_ueCTBO U XUMHYECCKas peaKIus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuUMHUYeCKHX diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
JJIEMEHTOB IEPBBIX TPEX IEPUOMNOB, Kalus, KalbLHUsg U UX COCAUHEHUN B COOTBETCTBUM C
ITOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEMIETKM U BUJA XUMUYECKOU
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHWYECKHX COCIWHEHMM, IeHEeTHYeCcKas
CBS3b HEOPraHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacTHIO KaTanuzaropa). DK30- U
SHJOTEPMUYECKHUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckoil peaxiuu. ITonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. I[lonstne o
karamuse. IloHsTme o xumMuyeckoM paBHOBecHMH. @DaKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlE€HUE YPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO0/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS MPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJICISIMA KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB
u HeMeTawioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHWJAa HATPHs), HCCICIOBAaHUE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIHH OT BO3ACUCTBHUS pa3INYHBIX (HaKTOPOB,
HCCJIEJOBAaHUE DJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILECTB, IpolEcca AMCCOLUALMN KHUCIOT,
nienoued W coseid (BO3MOXHO HCIIOJNB30BAaHHE BHUJAEO MAaTEpUAIOB), IMPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TMPOTEKAHHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE oOcajka,
BbIJIEJICHUE Ta3a, 00pa3oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOIIMX IMPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKUUi (FOpeHHE, peakluu pPa3JIoKEHUsI, COCIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOINbID KAueCTBEHHBIX pEakUWid Ha MOHBI, pElIeHUE
9KCIIEPUMEHTANBHBIX 3a7a4.

HemeTanabl 1 X COCINHCHUSA

OOmast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHU
okucienusd. CTpoeHue u (pU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — raJlOr€HOB. XUMHUYECKUE
CBOIiCTBa Ha mpuMepe Xjopa (B3aMMOAEWCTBHE C MeETalllaMd, HEMeTaJUlaMM, LIEI0YaMH).
Xnoposogopoa. CossiHast KUCIIOTa, XMMUUYECKHAE CBOWCTBA, NTOJIy4eHHE, IpuMeHeHue. JlelicTBrue
XJIOpa U XJIOPOBOJOPOJA Ha OpraHU3M 4YeJOBeKa. BakHeWInue XJIOpUAbI U UX HAaXOXKICHHE B
pUpoJIE.

OO6mass xapakrepuctuka 3yeMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, ¢GuU3MYecKue M XHUMHUYECKHe CBoMcTBa. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M crenuduyueckue). XUMHYECKUE pPeakluy,
Jekalle B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiusl Ha cyiabdar-uoH. Haxoxnenue
ceppl U €€ CoeIMHEHUH B TMpHUpoae. XHUMHUECKOEe 3arps3HEHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUsS. A30T, paclpoCTpaHEHHE B TNpupoje, (usmveckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero ¢pu3ndeckue 1 XMMU4ecKue
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peaknyss Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4YEHUE,
busznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonapb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOIcTBa, mosydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoje, (uznyeckue M XUMHUYeckMe cBoiicTBa. Axcop6uus. Kpyroeoporyriepona B
npupoze.Okcuipl yriaepoja, ux (U3n4eckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XKHUBBIE
OpraHu3MBbl, MOJYYEHHE M TMPHUMEHEHHE. DKOJIOTHYECKHe MpPOOIeMbl, CBA3aHHBIE C OKCHIAOM
yriepoaa (1V), rumoresa ria006aqbHOTO MOTEIJICHUS KJIMMaTa, MApHUKOBBINA 3P eKT. YroapHas
KHUCIOTa U €€ coyd, MX (U3MYECKHe W XHMHYECKHE CBOWCTBA, IOJyYEHHE U IPUMEHEHHE.
KavecTBeHHas peakuuss Ha kapOoHaT-UOHBI. Mcnonb3oBaHMe KapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanpHBIe TOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COCTUHEHHUSAX YIIIepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOJOTNYEeCKH BAKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.

Coenunenus kpemHusi B mpupoje. OOmme mnpencrtaBiaeHuss o6 okcuue kpemuus (1V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEJHEBHOM JKU3HU.
Xumuueckuii IKcnepumenm:
U3y4YeHHEe 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJSHOW KHUCJIOTHI, IPOBEJIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3NYEecCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoB), HaOdIoJeHWe Tpouecca OOYyIJIMBaHUS  caxapa TMoja  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHUAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX y10OpEeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, mojiyueHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW HPOMBIIIJICHHOCTH, PELICHHE IKCIEPUMEHTAIBHBIX 33734 1Mo Teme «Baxueime
HEMETAJUIbl U UX COETUHEHUS.



MeTtajibl 1 X CoeANHCHUA

OOmiass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METa/VIOB Ha OCHOBAaHUM MX
nonoxkeHus B [lepuonnueckoit cucreme Xxumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. Meramnuyeckass CBsI3b M METaNIMYecKas KpHUCTaUIMYecKas
peméTka. ODIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTauioB. PU3MUECKME U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl noxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenounbie MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoje. OPuznueckrue U XMMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: mnoJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkuHeilmue coeanHeHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTL BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpOEHUE aTOMa, HaxoXJeHue B npupoae. Ousznueckue U XUMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMuU4Yeckux a3nemeHtoB J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBOMCTBA
xene3a. Okeunwl, Tuapokeunsl U conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C O00pa3llaMh METaUIOB W CIUIaBOB, HX (U3MYSCKUMH CBOWCTBAMH,
M3YYEHHUE PE3yJIbTAaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJNIB30BAHHE BUACOMATEPHUATIOB),
O0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOM (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, xene3a (l1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJIig ¥ KaJbIHs (BO3MOXXHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 110
TeMe «BakHeline MeTasulbl U UX COSUHEHUSD.

XUMUA M OKpPY:KaoUas cpeaa

BemectBa 1 Marepuaisl B TOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp MpU XUMHUYECKUX OXKOTrax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMIeH cpepl (MpeaenbHas J0MyCcTHMast KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B pemieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUaJbl).
Mesrwcnpeomemnnie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHI,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICTIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOIOTHS, MATEPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



I1l. TIlnanupyemble pe3yjbTAaThl OCBOEHHSI Y4eOHOro mpeaMeTa

«XMMHUA»

JINYHOCTHBIE pe3yJabTaTbI

JIMdHOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAaMMBI OCHOBHOTO OOIIET0 0O0pa3oBaHUS
JIOCTUTAIOTCS B XOJIe 00YUYEHUSI XUMHUH B €ITMHCTBE Y4€OHOW M BOCIIUTATEIBLHOMN JEATEIHLHOCTH B
COOTBETCTBUM C  TPAJULUHUOHHBIMM  POCCHUMCKMMH  COLUMOKYJIBTYPHBIMAU U  JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIAMU M HOPMaMU TIOBEICHUS U
CIIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3AIINN 00yUaOIUXCS.

JlugHOCTHBIE pPE3YyNbTaThl OTPAKAIOT TOTOBHOCTH OOYYarOUIUXCS PYKOBOJCTBOBATHCS
CHCTEMOU TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIM M PacUIMpPEHHE OIbITa ACSITEILHOCTU Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:
1)naTpuoTHYECKOr0 BOCTIUTAHUSA
LIEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B >KM3HU COBPEMEHHOrO OOILeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(pOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHPOBOM U OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX OO0 YCTpOUCTBE
MHpa ¥ OOIIECTBA;
2)rpaskIaHCcKOr0 BOCIIUTAHUS:

MIPEACTABJICHUS O COIMATIBHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJIJIEKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTA B OOIIECTBEHHO IOJIE3HOM, yueOHO-HCCIIeI0BATEIHCKOMH,
TBOPUYECKON M JAPYruX BHAAX MAESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JESTEIIbHOCTH TPU BBIMOJHEHUU Y4Y€OHBIX, [MO3HABATENBHBIX 33]a4, BBIOJHEHUH XUMHUYECKHX
OKCIICPUMEHTOB, CO3JIaHUU YYEeOHBIX TIPOCKTOB, CTPEMJICHUS K B3aWMOIOHMMAHHUIO U
B3aUMOIIOMOIIIM B TIPOLIECCE DATOM Y4YEOHOW JMESITENIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBEJEHUE U TOCTYIKM CBOMX TOBApPUIIEH C MO3ULUUU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3)IeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE  TIPEJACTABICHUs] O  BEIIECTBE W  XMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKM MU COCTABJISIIOLIME OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS MPHUPOIBI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJIHON Cpenoil, 0 posu
XHUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHBbIE HA IOJYyYEHUWE HOBBIX 3HAHUW M0 XUMUH,
HEoOXOoauMBbIe Il OOBSCHEHUS HaONI0/IaeMbIX TPOIIECCOB U SIBICHUN, MMO3HABATEIBHOM,
WH()OPMAIMOHHON U YUTATEIIBCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JTF0OO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;
4)(popMuUpOBaHUS KYJIbTYPbI 310POBbA:

OCO3HAaHUE 1EHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pPOBbIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 JKW3HHM, OCO3HAHUE TMOCIEACTBUI U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEeOJEHUSI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
JKHU3HU,
5)TpynoBoro BocnuTaHuA:

HUHTEPEC K MPAKTHYCCKOMY M3YyUEHHUIO MPOQPECCHI M TPyIa Pa3IuIHOIO POJia, YBAXKCHUE K
TPYAy H pe3yjibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPHUMCHCHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON NMPOo(heCCHOHATLHOU JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJalITUPOBATLCS B IPOPECCHOHATIBHON CPE/IE;
6)3K0J1I0rM4eCKOTr0 BOCTIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY 370POBbIO,
OCO3HAHUE IIEHHOCTH COOJIIOICHUS MPaBUl 0€30MaCHOTO MOBEACHMS TP padoTe ¢ BEIIECTBAMH,
a TAKXXE B CI/ITyaIII/IFIX, yrp0>1<a}0u11/1x 3IlOpOBI)IO 1 )KU3HHU JHOIIGI;'I;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEOH, JIJIs IIOBBIMICHHUS YPOBHSI SKOJIOTHYECK O
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
HOCpeI[CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOIlCTBOBaTI)CFI UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

MeTaIlpe)IMeTHble Pe3yJIAbTATHI

B cocraBe MeTanpeIMETHBIX PE3YJIbTATOB BBIICIAIOT 3HAYMMBIC IS (OPMUPOBAHUS
MHUPOBO33PCHUS OOIICHAYUHBIC TIOHATHS (3aKOH, TCOPHS, MPUHIIMII, TUIIOTE3a, (HaKT, CUCTEMA,
MIPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
peaIMeTax | IMO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIeATSIIEHOCTH.
IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS
ba3oBble JJorn4eckne AeMCTBUS:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOSCHUU 3HAHUMU:
paCKpBIBaTB CMBICJIT XUMHUYCCKUX HOHSITI/Iﬁ (BBII[CJ'I?ITI) nux XapaKTCpHBIe HpI/I3HaKI/I y
YCTaHaBJ'II/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOHHTI/HIMI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6”I>${CHGHI/I$I
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIIUU
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIUi, YCTaHABIUBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKI€HUs (MHAYKTUBHBIE, I€YKTUBHBIE,
10 aHaJIOFI/II/I), JACJIaTh BbIBOJbI 1 3aKJIFOUCHH S,

YMEHHE MPUMEHITh B MpoIlecce MO3HAHMS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XUMHH, MPEoOpPa3OBBIBATh IIUPOKO
HpI/IMeHHeMBIe B XUMHUHU MOJICIIBHBIC HpeHCTaBHeHI/Iﬂ — XI/IMI/I‘ICCKI/Iﬁ 3HAK (CI/IMBOJ'I 3J'IeMeHTa),
Xxumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENBHBIX 33/1ad, C Y4YE€TOM OJTHX MOJEIBHBIX TPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH U3YYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYCCKUX peaKHI/Iﬁ, BBISIBJISATH O6H_[I/Ie 33KOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'IeZICTBeHHI)Ie CBA3U U
NPOTUBOPEYNS B U3YYaEMBIX IIpOIlecCaxX U ABICHUIX.
ba3soBble nccienoBarebCcKue 1eHCTBHA.



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MMPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora U (WIM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 PEe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcaabHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, TIPe/IaraeéMble B YCIIOBUH 3a/IaHUH.

HpenMeTHme Pe3yJabTaThbl



B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUSA,

YCTQHOBJICHHOTO JaHHOM (enepanbHOW pabodell mMporpamMMmol, BBIJIENAIOT: OCBOCHHBIC
0o0yJaromMMHUCsT HAy4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeicTBHMH, cnenuduyeckue s
OPEeIMETHON 00s1acTH «XUMHS», BUABI JESITEIBHOCTH IO TOJIYYEHHUIO HOBOI'O 3HAHHUA, €ro
UHTEpIpeTalni, IPeoOdpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHbBIX U HOBBIX CUTYyalUsX.

K xonmy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKYyJ1a, XUMUYECKUM
9JIEeMEHT, [MpPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHYECKOIO
3JIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3IEKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas peaklus, KiacCupuKanus
peaKuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, PeaKlIuu
0o0MeHa, 9K30- ¥ YHIOTEPMUYECKHE PEAKIINH, TETIOBOK AP (PEKT peakunu, siipo aToMa,
AJICKTPOHHBIA CJOW aTroMa, aTOMHas OpOUTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HETOJIApHAas KOBAJIGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIKs) B pPacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW W TPUMEHSATH 3TH
MOHSITHS IIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHU;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMy:n BemIecTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpE/IeNATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEJUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMH 1o QopmyrnaMm, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpeiBaTh cmbicha llepuogmueckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MMOHUMAaHUE TMEePUOJANYECKON 3aBHCHMOCTH CBOMCTB XMUMHYECKHUX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUsI, 3aKOHAa ABOTapo;
OMHCHIBAaTh M XapakTepus3oBaTh TabmuyHyo ¢opmy I[lepuogndeckoit cuCTEMbI
XUMHUYECKUX DJIEMEHTOB: Pa3juyarTh TMOHITHS «rJaBHas moArpynmna (A-rpymma)» u
«mmobounast moxarpynma (b-rpymma)», Mansie W OobIIME TEPHONBI, COOTHOCHUTH
o0o3Ha4YeHHsI, KOTOpble UMeroTcs B Tabnuie «lleprogudeckas cucteMa XUMHUYECKHX
sanemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee 4YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMUUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIaCCOB, MOATBEpPKJas  ONUCAaHUE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MIPOTEKAHMS XUMHYECKUX MPEBPAICHUHN B Pa3TUIHBIX YCIOBUSX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 1Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKLINK;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIMIO0, KIAacCU(UKALUIO, BBIABICHHE MPUYHMHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX DPEAKIUM,
€CTECTBEHHO-Hay4YHbIE  METOJbl ~ TO3HaHUs  —  HAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYI0il U  J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB C ONpPEAECIEHHON MAacCOBOM J10J1€1 paCTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATh
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIaKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPYTHE).

K koniy oOydeHus B 9 Kjacce IpeaMETHBIC pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJDKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHMYECKas peaklus, XUMUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAINS, pEaKIuh HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMblE pEeaKluHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AIUIOTPONHs, aM(pOTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUeCKas pEeIETKa, KOpPO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeleNbHO JOIyCTUMAs
koHuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCITOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIS COCTaBlIeHHMS (OpMyd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJJIMYECKAs)) B HEOPraHWYECKUX COEIMHEHUAX, 3aps] HMOHAa II0 XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON peMIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIca [lepuonuyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMMUCHIBATh U XapakTepu3oBaTh TabnuuHyo Gopmy [leproguueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJ1aBHas mnoarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble u Oonblve MEpPUOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCSI B IEpUOAMYECKON Talnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIE€MEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX



COCMHEHUH B Mpe/esiaX MaJbIX MEPHUOJIOB U TJIABHBIX MOATPYMIlI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XMMHUYCCKHE
peakuuu (10 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEeH OKMCIICHUSI XUMUYECKHUX JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHEIU(PUICCKHE XUMHUYCCKHUE CBOWCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE TPUMEPAMHU MOJICKYJISAPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHHUS DJICKTPOJIUTUYCCKON JUCCOLUAIIMU KUCIIOT, IIEJI0UYed U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKIAOIMINX  CYIIECTBOBAHHE TE€HETUYECKOW CBA3M MEXKIY BEIIECTBAMH
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMN IOCPEACTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3THX PEaKInid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (hOpMyIie COeTUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peaKIuu;

coOnrofaTh TMpaBuia TMOJb30BAaHHUS XMMHUYECKOM TMOCYIol u  1ab0paToOpHBIM
o0opy/soBaHHEM, a TakKe IMpaBuiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYCCKUX OTIBITOB IO TOJTYICHHIO
¥ COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO rasa);

MPOBOJUTH PEAKIINH, MOITBEPKIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHbIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHat-, (ocdart-,
CWJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
IPUMEHATH OCHOBHBIE OIEPALIMM MBICIUTEIBHON JIEATENIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISBICHUE TPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHHWE, W3MEPEeHHEe, MOJEIMPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



IV. TemaTnueckoe niiaHMpoOBaHue
8 KUIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB 1 TeM
NPOrpaMMmblI

Bcero
4acoB

OcHOBHBIE BHIBI
JeATeILHOCTH

dueKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/ibHbIEPeCyPCHI

1.1

Xumusa — Ba)kHas 00JI1aCTh €CTECTBO3HAHUS U
HpaKTI/I‘ICCKOﬁ ACATCIIbHOCTH 4YCJIOBCKA

PackpsiBaTh cMbICT
M3y4aeMbIX IMOHITHUH.
PackpeiBaTh posib XMMHHU B
IPUPOJE U )KU3HU YEJIOBEKa,
€€ CBA3b C IPYTMMH HayKaMHu.
Paznuuarts yncTelie BemecTBa
Y CMECH; OJIHOPOJIHBIE U
HEOJTHOPO/IHBIE CMECH.
Paznuuars Qusnueckue u
XUMHUUYECKUE SBJICHUS.
CrnenoBath aropuT™Mam
MCIIOJIb30BaHUS
9KCIIEPUMEHTAIIBHBIX METOJIOB
— HaOMIOIeHUS U
skcnepumenTta. Habmonats u
OIHCHIBATh OOBEKTHI IPU
MPOBEICHUU JEMOHCTPALINI 1
1a00paTOPHBIX OMBITOB 110
W3Y4YEHUIO PU3NYECKUX
CBOWCTB BEILIECTB, CLIOCOOOB
pa3aeneHust CMeCEN BEILIECTB.
[IpoBOaUTH XUMUYECKUI
9KCIIEPUMEHT IIPU

bu6mmoteka [IOK
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pasneneHuu cMmecei (Ha
prUMepe OYUCTKU
MOBapeHHOI coM) B X0
MPaKTHYECKOM padoThl Ne 2.
CnenoBath mpaBuiiaM
MOJIb30BaHUS] XUMUYECKOMN
MOCYI0H 1 J1abOPaTOPHBIM
o0opyI0BaHNEM, a TAKXKe
IpaBwiiaM oOpalleHus ¢
XUMHUYCCKHMH BEIIECTBAMU B

COOTBCTCTBHUHU C HHCTPYKHHCﬁ

IIPY BBIIOJIHEHUH
npakTuyeckor paboTsl No 1.
BricTpauBarth pa3BépHyThIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
nHpopmanuio U3 yueOHuKa u
CIIPaBOYHBIX MaTEPUAJIOB,
IPaMOTHO UCIOJIb30BaTh
M3y4YEHHBIN TTOHATUIHBINA
anmnapar Kypca XuMHUH.

1.2

BemectBa u XUMHUYCCKUCPCAKIIUU

15

Onpenenars NpU3HaAKU
XUMHYECKUX PEaKIUH,
YCIOBUS UX MPOTEKAHUS.
OOBSICHSATH CYIIHOCTD
(U3HYECKUX I XUMHUYECKHX
SIBIIGHUN C TOYKHU 3PCHHUS
ATOMHO-MOJIEKYJISIPHOTO
yuenus. Knaccupunmponatsb
XUMUYECKHE peakiu (1o

bu6nuoreka [IOK
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https://m.edsoo.ru/7f41837c

YHCIly U COCTABY
pearupyoumux 1
00pa3yromuxcs BEIIeCTB).
CocraBnars popmybt
OMHAPHBIX BEIIECTB IO
BaJCHTHOCTH U OTIPENIENIATh
BaJICHTHOCTH TI0 (hopMyIiaMm
BEIIIECTB.

PaccraBnsaTs K03 PUIHEHTHI
B YPAaBHEHUSX XUMUICCKUX
peakuuii. Habmonats u
OTHCHIBATH OOBEKTHI MIPH
MIPOBEJICHUU IEMOHCTpAIUi U
71a00paTOPHBIX OMBITOB.
[TpoBOIUTH BHIYMCIICHUS 110
hopmynaM XUMHYECKHUX
COEMHEHUI U YPABHEHUSIM
XAMHYECKHUX PEAKIUH.
[TpuMeHsTH ecTeCTBEHHO-
Hay4YHBIE METO/IbI TO3HAHUS
(B TOM uncre HAOTIOACHHE,
MO/IeIUPOBaHUE,
HKCIEPUMEHT U OCHOBHEIC
onepanyy MbICIUTEIbHON
NesTeTLHOCTH (CPaBHEHHE,
KJ1accupuKanys)
BeicTpauBarth pa3BEpHYTHIE
MMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOH Ha
uHpopMalNIo U3 yueOHUKA U




CIIPaBOYHBIX MaTepPUAJIOB,
IPaMOTHO UCHOJIb30BaTh
WU3Y4YCHHBIN TOHATUIHBIN
anmnapar Kypca XUMHU

Hroro no pazneny

2.1 Boznyx. Kucnopon. Ilonsitue 06 okcunax

20

Hcnonb30BaTh XUMHUECKYIO
CUMBOJIIMKY JIJISl COCTaBJICHUS
(dhopMyII BEenecTs,
MOJIEKYJISIPHBIX YPaBHEHUH
XUMHUYECKHUX PEAKLUN C
y4acTHEM KHUCIIOPOJIa.
XapaxkTepus3oBaTh
(omuchIBaTH) COCTAaB BO3/yXa,
(u3nuecKkrue U XUMUYECKUE
CBOMCTBA KHCIIOpO/a,
CIOCOOBI €T0 MOTY4YEeHHUS,
MpUMEHEHHE U 3HAaUCHHE B
MIPHUPOJIE U KU3HH YETIOBEKA.
CpaBHUBaTh peaklnu
TOPEHUs U MEJIEHHOTO
okucieHust. OOBACHATD
CYIIHOCTb 9KOJIOTHYECKUX
po6JIeM, CBA3aHHBIX C
3arpsi3HEHUEM BO3/yXa.
CrenoBaTh paBHIIaM
6e30macHoi paboThI B
nabopatopuu mpu
WCTIOJIH30BAHUY XUMHUECKOM
MOCY/Ibl U 000PYIOBaHUS, &

bubmmorexa [JOK
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2.2

Bonopoa.llonsitue o kucnorax u cousax

TaKXKe MpaBuiaM oOpaleHHs
C TOPIOYHMMU BEILECTBAMH.
[lnanupoBate u
OCYILECTBIISATh Ha IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOUTH HAOIIOICHUS,
JIeJIaTh BBIBOJBI 110
pe3yJsibTaTaM 3KCIEepUMEHTa
[P IPOBEIECHUN
71a00paTOPHBIX OMBITOB U
MIPAKTUYECKON pabOTHI.
BbIuucnare KoIm4ecTBo
BeIlleCTBa, 00BEM rasa 1o
¢dopmynaM. YuacTBOBaTh B
COBMECTHOH paboTe B IpymIie.
BeicTpauBaths pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpopMaltIo U3 yueOHUKa U
CIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
W3y4YEHHBIN TTOHATUINHBINA
anmnapar Kypca XUMHH.

PackpeiBaTh cMBICT
M3Yy4aeMbIX MMOHSATUH U
MPUMEHSITH 3TH TOHATHUS TIPH
OIHMCAaHUU CBOWMCTB BEILECTB U
HX TIPEBPALLECHUM.
XapakTepus3oBaTh
(ommmchIBaTh) (hu3nyecKue U

bu6nuoreka [IOK
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XMMHYECKHE CBOMCTBA
BOJIOPOJIa, CIIOCOOBI €ro
MOJIy4€HUsl, IPUMEHEHHE.
Cobupats mpubop 11t
MOJIy4€HHUs BOAOPOIA.
Hcnonb30BaTh XUMUYECKYHO
CUMBOJIUKY JUJISl COCTaBJICHUS
(hopMyII BEelecTs,
MOJICKYJISIPHBIX YpaBHEHUM
XUMHUYECKUX PEAKLUN C
y4acTHEM BOJOPOJIA.
Boruncnsate MONSIpHYIO Maccy
BEIIIECTB; KOJUYECTBO
BellecTBa, 00bEM raza, Maccy
BemiecTBa; [IpoBoauts
pacu€Thl 10 ypaBHEHUAM
XAMHYECKHUX PEAKIUN:
KOJIMYECTBa, 00BEMa, MaCChI
BELIECTBA 10 U3BECTHOMY
KOJINYECTBY, 00BbEMY, Macce
peareHToB WX MPOJTYKTOB
peakuuu. CiaenoBaTh
npaBmiIaM 6e301acHO
paboTsl B 1abopaTtopuu mpu
WCIOJIb30BAHUN XUMHUYECKOM
MOCYIbI M 000pYAOBaHUS, a
TaKKe MpaBuUiiaM oOparieHus
C TOPIOYUMU BEILIECTBAMHU B
obITy. [ImanupoBats u
OCYUIECTBIISITh HA MTPAKTUKE




2.3

Boga. PactBopsl. [lonsiTue 00 0OCHOBaHUSIX

XUMHUYECKHUE SKCTIEPUMEHTHI,
MIPOBOIUTH HAOIIOICHUS,
JIeJIaTh BBIBOBI 11O
pe3ysbTaTaM dKCIIEPUMEHTA.
YyacTBOBaTh B
COBMECTHOIPA0OTE B rpynmne

PackpbIBaTh cMbICTT
U3y4aeMbIX MMOHIATUH U
IPUMEHSATH 3T MOHATHUS IPU
OIHMCaHUU CBOMCTB BEILECTB U
HX IPEBPALLECHUMN.
XapakTepu3oBaTh
¢busnvecKne 1 XUMHYECKHE
CBOMCTBA BOJBI, €€ POJIb KAK
pacTBOpUTENISE B IPUPOAHBIX
nporeccax. CocTaBiATh
YPaBHEHMSI XUMUYECKHX
peaKIuii ¢ ydyacTUeM BOJIBI.
OOBACHATH CYLIHOCTD
9KOJIOTMUECKUX MPOoOIeMm,
CBSI3aHHBIX C 3arpsI3HEHHEM
MIPUPOAHBIX BOJ, CIIOCOOBI
OUYHMCTKHU BOJBI OT IPUMECEH,
MEpBI II0 OXpaHe BOJ OT
3arps3Henus. [ImanupoBats u
OCYILECTBIISATh Ha IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MPOBOIUTH HAOIIOICHUS,
JIeN1aTh BBIBOJIBI IO
pe3yabTaTaM dKCIIepUMEHTa

bu6nuoreka [IOK
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IIpH IPOBENECHUU
1a00paTOPHBIX OMBITOB U
MIPaKTUYECKOU pabOTHI.
CnenoBath mpaBuiiaM
0e30macHoOi paboTHI B
naboparopuu npu
HCIIOJIb30BAHUH XUMUYECKOU
MOCY/IbI M1 000PYAOBaHUS.
[IpoBOAUTH BHIYKMCIEHUS C
MIPUMEHEHUEM MTOHSITHS
«MaccoBasi 10151 BEIlleCTBA B
pacTtBope». BricTpauBath
pa3BEpPHYTHIC MUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha
nHpopmanuo U3 yueOHuKa u
CIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCHOJIb30BaTh
W3y4YEHHBIN TOHATUIHBINA
anmnapar Kypca XUMHH.

2.4

OCHOBHLICKJ'IB.CCLIHCOpTaHI/I‘{CCKI/IXCOC,Z[I/IHCHI/Iﬁ

11

Knaccugpunuposars
M3y4aeMble BEIIECTBA IO
COCTaBY U CBOMCTBaM.
CocraBnars popmybt
OKCHJIOB, KHCJIOT, OCHOBaHUH,
COJICH M HA3bIBaTh UX II0
MEXKIYHAPOIHOM
HOMEHKJIaType.
[Iporuo3upoBats cBOWCTBA
BEIIECTB HAa OCHOBE O0IIHNX
XHMHYCSCKHX CBOHCTB

but6mmoreka [IOK
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M3YYEHHBIX KJIACCOB/TPYIII
BELLECTB, K KOTOPBIM OHU
oTHOcATCS. COCTaBIATh
MOJIEKYJISIPHBIE YPABHEHUS
peakuil, WITIOCTPUPYIOIIHNX
XMMHYECKHE CBOMCTBA U
CHOCOOBI TIOJTY4YEHUS BEIICCTB
M3YYCHHBIX KJIACCOB/TPYIIII, a
TaK)Ke MOATBEPKIAOIINX
TFE€HETUYECKYIO B3aUMOCBSI3b
Mexay Humu. [IponsBoautsb
BBIYKCIICHHUS 10 YPABHEHUSIM
XUMUYECKUX PEaKLUU.
IInanupoBath 1
OCYILIECTBIISITh HAa MPAKTHUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOICHUS,
JIeJIaTh BBIBOJIBI I10
pe3yJibTaTaM 3KCIEpPUMEHTa
MIpU IPOBEICHUN
71a00paTOPHBIX OMBITOB U
MPaKTUYECKUX PadoT.
CrenoBaTh paBHIIaM
6e30macHoi paboThI B
nabopaTtopuu mpu
WCIIOJIb30BAHUN XUMHUYECKOM
NoCy il U 000PYOBaHUS.
BeicTpauBarth pa3BEpHYThIE
MUCbMEHHBIE U YCTHbBIE
OTBETHI C ONIOPOH Ha




Hroronopazneny

30

uHpOpMaINIO U3 y4eOHUKA U
CIPaBOYHBIX MAaTEPHAJIOB,
IrPaMOTHO UCHOJIb30BaTh
WU3Y4YCHHBIN TOHATUIHBIN
anmnapar Kypca XUMHU

[Iepnoanueckuii 3axoH u [lepnoanueckas
3.1 cUCcTeMa XUMMHYeCKuX aneMeHToB JI. U.
Mennene-eBa. CtpoeHneaToma

PackpeiBaTh CMBICIT
MEPUOUYECKOI0 3aKOHA.
OnuceiBaTh CTpOEHUE
tabmus! «llepuomuaeckas
CUCTEMA XMMHUYECKUX
anemenToB .1.
MenneneeBay.
MonennpoBaTh CTpOCHHE
aTOMa, DHEPreTUYECKUX
YPOBHEW U ITOLYpPOBHEN IIPU
MTOMOLIY PUCYHKOB,
ANEKTPOHHBIX KOHPUTyparui
U DJIEKTPOHHOTpaUUECKUX
tdbopmyi. [TosicHATH
¢bu3nyeckuit CMbICI
MOPSAIKOBOTO HOMEPA,
HOMEPOB MEPUO/Ia U TPYIIIIBI
aJeMeHTa. XapaKTepu30BaTh
XUMHYECKHE JIEMEHTHI
IIEPBBIX TPEX NEPUOJIOB,
KaJIki, KaJIbIIHi 1 UX
COEIMHEHUS 110 TIOJIOKEHUIO B
[Tepuonuueckont cucreme

bubmmorexa [JOK
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J.N. Menneneena.
OO0BSICHATE 001IIHE
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB
(M3MeHeHHe paanuycoB
aTOMOB,
NEKTPOOTPHULIATEILHOCTH,
BaJICHTHOCTH) U UX
COCIMHEHM B Mpeenax
MaJlbIX IIEPUOJIOB U IVIABHBIX
MOArPYIII C YYETOM CTPOCHHUS
UX aTOMOB Y4acTBOBAaThb B
COBMECTHOH paboTe B mape
wiy rpynmne. BeictpanBaTh
pa3BEpPHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OITIOPOM Ha
nHpopmanuio U3 yueOHuKa u
JPYTUX UCTOYHHUKOB, B TOM
yucie aTepuera

3.2

Xumudeckas cBa3b. OKHUCIUTEILHO-
BOCCTAHOBHUTCIIbHBIC PCAKITUN

PackpsiBaTh cMbICT
HU3y4aeMbIX MOHSATUM.
Onpenenars BUJI XUMHYECKON
CBSI3U B COCJIMHEHHH.
MoaenupoBaTh CTpOECHHE
MOJIEKYJI ITPU TOMOILHU
PHUCYHKOB, MOJENEM,
AJIEKTPOHHBIX M CTPYKTYPHBIX
dhopmyn. Mcnonb3oBath
XUMHUYECKYIO CUMBOJIUKY JUISI

but6mmoreka [IOK
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cocTaBJIeHUS (POPMYII
BEIIECTB, AIEKTPOHHOTO
OaylaHca peakiuii.
Onpenensarb CTENEHb
OKHCJICHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB I10
(dhopMyIiaM U COCTaBISThH
(hopMyITbl OMHAPHBIX
COEMHEHUH IO CTENECHH
OKUCJICHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB.
OnpenensiTb OKUCIUTEND U
BOCCTaHOBUTEIb. PaccTaBisTh
KO2(pPUITMEHTHI B cXeMax
MIPOCTHIX OKUCIIATEITHHO-
BOCCTAaHOBUTEJIBHBIX PEAKITUH
METOIOM SJIEKTPOHHOTO
Oaianca. HaGmronatn
XUMHYECKHE OTIBITHI O
MJIaHy, aHATU3UPOBATh U
JIeNIaTh BBIBOJIBI.
Ucnonsizosate UKT gua
CO3JIaHUS MOJCIICH,
MOJTOTOBKH MPE3CHTAIUH,
JTOKJIa/I0B 10 TEME.
BricTpauBath pa3BEpHyThIE
MMCEMEHHBIC U YCTHBIC
OTBETHI C OIIOPOIi Ha
uHpopMalnIo U3 yueOHUKA U
JIPYTUX UCTOYHUKOB, B TOM




yucne MHrepHera

4 15 bubmuorexa [JOK
PR https://m.edsoo.ru/7f41837c
b K
T[ToBTOpEHUE U3YIEHHOTO 3 ubmorexa L[O
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9 KVIACC

Ne i/

1.1

HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl

[ToBTOpEeHME U yriayOieHne 3HaHUH OCHOBHBIX
paszienoB Kypca 8 kiacca

KoanuecTtBo
4acoB

OcHOBHBIC BHIBI
JeATeJIbHOCTH

XapakTepHu3oBaTh
XMMHYECKHUE HIEMEHTBI
IIEPBBIX TPEX NEPUOJOB,
KaJIus ¥ KaJlbLUs 110 UX
MIOJIO’KEHHUIO B
Ilepnonnueckoi cucreme
. . Menneneena.
Knaccugumuposars u
Ha3bIBaTh
HEOpPraHUYECKHE
BELIECTBA U3YyYEHHBIX
KJj1accoB. OnuceIBaTh
001111e XUMUYECKUE
CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB,
MTOATBEPKIaTh CBOKCTBA
puMepamMu
MOJIEKYJISIPHBIX
YPaBHEHUH XUMHUYECKUX
peaxkuuii. Onpenensits
BUJI XUMHUYECKOU CBSI3U U
THII KPUCTAIINYECKOMN
pPEMIETKYN BEMIECTBA.
[Iporno3upoBarb

DJIeKTPOHHbIE
(undposbie)

odpa3oBaTebHbIepecypChl

bu6nuoreka [IOK
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CBOMCTBA BEILIECTB B
3aBHCHUMOCTH OT MX
cTpoeHus. BeicTpanBars
pa3BEPHYTHIE
IIMCbMEHHBIC U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpOpMALIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
HCII0JIb30BATh
M3YYEHHBIN NOHATHUIUHBIN
anmnapar Kypca XUMUU

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
peaKkuuit

PackpsiBaTh cMBICT
M3y4aeMbIX ITOHATHN U
IIPUMEHSTH 9TH IOHATHUSA
IIPU ONIMCAHUU CBOWCTB
BEILECTB U UX
IIPEBPAILCHU.
Knaccugunuponats
XUMUYECKHUE PEAKIINH 110
Pa3INYHBIM MPU3HAKAM.
VYcranaBiuBaTh
3aBUCUMOCTBb CKOPOCTH
XUMUYECKON PEAKLUU OT
pa3NUYHbBIX (PAaKTOPOB.
IIporaosuposars
BO3MOKHOCTHU
MIPOTEKAHUS XUMUYECKUX
MPEBPAILICHUIB
Pa3IMYHBIX yCIOBHSX.

bu6nuoreka [IOK
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OnpenensiT OKUCIUTEND
Y BOCCTaHOBUTEIIb B
OBP. CocraBnsath
3JIEKTPOHHBIN OanaHc
peakuuu. [Iponssoauts
BBIUHCIIEHUSI 110
XUMHYECKUM
YPaBHEHHUSM.
YuacTBOBaTh B
COBMECTHOH paboTe B
nape WM rpymime.
BricTpanBars
pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHbIE
OTBETHI C OIIOPOM Ha
MH(pOpMaLIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
HCII0JIb30BaTh
U3Y4YEHHBIN OHATUWHBIN
anmnapar Kypca XUMUN

1.3

SJ'ICKTpOJ'II/ITI/I‘-ICCKaﬂ JUucconranus.
XUMUYECKHUE pCaKkuu B paCTBOpax

PackpsIBaTh cMbICH
M3y4aeMbIX MTOHATHH, a
TaK)K€ CMBICI TEOPUN
JIIEKTPOJIUTUYECKON
JUCCOLUALUY.
OOBACHATH IPUUUHBI
AIIEKTPONPOBOIHOCTH
BOJHBIX PaCTBOPOB
BEUICCTB, Pa3In4aTh

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
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cnadble ¥ CUIIbHBIC
AJIEKTPOJIUTHI.
CocTaBisiTh ypaBHEHUS
JIMCCOITUAIINM KUCIIOT,
IIeI0YeH B COJICH,
IIOJIHBIE U COKpAIEHHBIC
WOHHBIC YpaBHEHUS
XUMHYECKUX PEAKIUI
HOHHOT0 0OMeHa,
KpaTKUE MOHHbBIE
YpaBHEHUS MIPOCTHIX
peakuii TuIposIn3a
cosieil. XapakTepu3oBaTh
00I1Ie XUMHUYECKHE
CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB Ha
OCHOBE TEOpUH
AIEKTPOJIUTHYECKOMN
JIMCCOLIMAIINH;
MOATBEPKIaTh CBOKMCTBA
npuMepamMmu
MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHMI
XAMHUYECKHX PEaAKIUM.
PemraTs
AKCTIEPUMEHTAIILHBIE
3aJ]a4U 110 TEME.
IInanupoBats 1
OCYIIECTBIISITh Ha
MPaKTUKE XUMHYECKUE




HKCIEPUMEHTHI,
IIPOBOJIUTH HAOJIOECHNU,
JieN1aTh BBIBOJIBI IO
pe3yiabTaTram
HKCIEPUMEHTA NIPU
MIPOBEICHUU
1ab0PaTOPHBIX OMBITOB H
MPaKTUYECKUX padoT.
CnenoBath npaBuiiaMm
0e30macHoil paboThI B
nabopaTopuu npu
UCIOJIb30BAHUU
XMUMUYECKOH MOCYAbI U
00opyoBaHusl.
[TpoBOTUTH BHIYHCIICHUS
M0 XUMAYECKHM
YpaBHEHHSIM.
VYuacTBOBaTh B
COBMECTHOM paboTeB
nape Wi rpymnre.
BeicTpanBath
pa3BEPHYTHIE
MUCHMEHHBIC U YCTHBIC
OTBETHI C ONIOPOH Ha
uH(pOpMaLIHIO U3
yueOHUKa U APYTUX
HCTOYHHUKOB
uH(pOpMallH, B TOM
yuciae uTepHera

Uroro no pazgeny




2.1

OO0mas XxapakTepuCcTUKa XUMHUUECKIX
aneMeHToB VIIA-rpynmsl. ["anorenst

OOBsICHATH 001ITHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
HEMETAIIJIOB U UX
COEJIMHEHUH B Mpejenax
MaJIbIX ITEPUOJIOB U
TJIABHBIX MTOATPYIIIT
[Tepuoanueckoit
CUCTEMBI XHMHYECKUX
3JIEMEHTOB C Y4ETOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBarhb
buznIecKue u
XUMHUYECKHE CBOICTBA
MIPOCTHIX BEIICCTB
raJIOTeHOB (Ha MpUMeEpe
XJI0pa) M CIIOKHBIX
BEIIECTB
(xJ0poBOIOpOIA,
XJIOpUJa HATpus),
CHOCOOBI UX MOJTYyYEHHUS,
MIPUMEHEHUE U 3HAYCHUE
B IIPUPOJIC U KU3HH
yenoseka. Onpenensarsb
XJIOPHJI-UOHBI B
pactBope. [lmanupoBaTh
U OCYIIIECTBIIATH HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOANTH HAOIIOICHUS,

bu6nuoreka [IOK
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JiefaTh BBIBOJIBI 1O
pe3yibTaTam

2.2

2.3

OO0m1as XxapakTepucTUKa XUMHUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u
e€coeMHEeHUs

OO61mas xapakTepUCTHKa XUMUYECKUX
anemeHToB VA-rpynmsl. A30T, pochop u ux
COETMHEHUS

HKCIEPUMEHTA TPU
MIPOBEICHUU
1ab60PaTOPHBIX OMBITOB H
MPAaKTUYECKUX padoT.
CnenoBath npaBuiiaM
0e30macHOi paboTHI B
naboparopuu mpu
UCIOJIb30BaHUU
XUMHYECKOH MOCYIbI U
000pyI0BaHUA.
BeicTpauBath
pa3BEPHYTHIC
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpOpMaIHIO U3
yuyeOHHKa U CTIPaBOYHBIX
MaTepHaoB, IPaMOTHO
UCTIOJTb30BaTh
W3Y4YEHHBIN NOHATHUUHBIN
armapar Kypca XuMHH

OOBACHATH 00IITHE
3aKOHOMEPHOCTH B
N3MEHEHNH CBOMCTB
aneMeHToB VIA-rpynmsl
7 UX COeTUHEHUH C
Y4ETOM CTPOCHUS UX
aTOMOB.

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
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XapakTeprus3oBaTh
buznveckue u
XUMHUYECKHE CBOICTBA
MIPOCTOTO BEIIECTBA
Cephl U €€ COeAMHEHUI
(cepoBOAOpO/IA, OKCUJIOB
Cepbl, CEPHOM KUCIIOTHI,
Cynb(haToB), CIOCOOBI UX
MOJTy4YEHUsI, IPUMEHEHNE
Y 3HaYEHHE B MIPUPOIC U
JKU3HU YETIOBEKa.
OnpenensTh HaTU4KE
cynb(haT-uoOHOB B
pactBope. OOBACHATH
CYIIHOCTb
HKOJIOTHIECKUX
po0JieM, CBA3aHHBIX C
nepepaboTKOn
COCIMHEHUH CEPBI.
IInanupoBats 1
OCYILIECTBIIATh HA
MPAKTUKE XUMUYECKUE
IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOCHUS,
JIeNIaTh BBIBOJIBI TIO
pe3yibTaTam
HKCHIEPUMEHTA.
CrnenoBath paBHiIaM
6e3omacHoil paboTHI B
nabopaTopuu npu




UCII0JIb30BaHUU
XUMHUYECKOH MOCY/IbI U
000pyI0BaHUA.
[IpousBoauTh
BBIUHCJICHHSI 110
XUMHYECKUM
YpaBHEHUSIM.
Hcnons3oBats npu
BBITIOJTHCHUH YICOHBIX
3aJlaHUM TEKCThI
yueOHUKa, CIIPaBOYHbBIE
MaTepuabl
(ITepuonnyeckyro
CUCTEMY XUMHYECKUX
anemenTtoB Jl. U.
MenneneeBa, TabauIry
PacTBOPUMOCTH KHUCJIOT,
OCHOBAHMH U COJIEHN B
BOJIE,
ANEKTPOXUMUYECKUHN PSIIT
HANPSDKEHUN METAIIOB).
Hcnons3oBath mpu
BBITIOJTHCHUH YICOHBIX
3aJlaHUi U B IIPOLIECCE
HCCIIEN0BATENbCKOMN
NeSATeTLHOCTH HAyqHO-
MOMYJSIPHYIO
TUTEpPaTypy
XUMHUYECKOTO
coziepKaHusl,




CIIPaBOYHBIEMATEPHAIBI,
pecypcbl MHTepHeTa
OOBsacHATH 001IHE
3aKOHOMEPHOCTH B
M3MEHEHUU CBOICTB
351eMEHTOB V A-rpynisl
U UX COEUHEHUN C
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTeprus3oBaTh
buznIecKue u
XUMHUYECKHE CBOICTBA
MPOCTHIX BEIIECTB a30Ta
u dhochopa u ux
COeIMHEHUH (aMMHaka,
coJieii aMMOHUS, a30THOI
KHCIIOTHI, HUTPATOB,
okcuzaa pocgopa (V) u
bocopHOIi KHCTOTHI,
docdaroB), cmocoObI UX
MOJTyYeHUsl, IPUMEHEHUE
Y 3HAa4YCHHE B MIPUPOJIC U
KM3HH 9ETIOBEKA.
Onpenensars HOHbI
aMMOHUA U (hocPaTHOHBI
B pacTBOpe. OOBSACHATH
CYILIIHOCTh
HKOJIOTHYECKUX
nmpo0JieM, CBS3aHHBIX C
HAXO0XJICHUEM




COCAMHEHHUH a30Ta U
dbocdopa B okpyxaromiei
cpene. [InanupoBaTh 1
OCYIIECTBIISATh Ha
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTBHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJLI 110
pe3ynbTaTam
AKCIIEPUMEHTA MPHU
MIPOBEACHUU
71a00pPaTOPHBIX OIBITOB H
MPaKTUYECKON PabOTHI.
CrnenoBaTh IpaBUIaM
0e301macHoil paboThI B
naboparopuu npu
HCIOJIL30BAHUU
XAMHUYECKOW MOCYAbI U
00opyoBaHusl.
[IpousBoguth
BBIYMCJICHHS 10
XUMHYECKUM
YpaBHEHUSIM.
Hcnons3oBate npu
BBITIOJTHCHUH YICOHBIX
3aJaHUH TEKCTEI
yueOHUKa, CIIPAaBOYHbIE
MaTepuabl
(mepuoguvecKyro
CUCTEMY XUMHUYECKUX




2.4

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB |VA-rpynnsl. Yriepoa v KpeMHUR
U UX COETUHEHUS

anemeHToB J[. U.
MenneneeBa, TabauIly
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHHH U COJICH B
BOJIE,
BIEKTPOXUMHUYECKUN PsiJT
HaAIPSDKEHUN METAIUIOB)

OOBsACHATH 001IHE
3aKOHOMEPHOCTH B
M3MEHEHUU CBOICTB
aneMeHToB |V A-rpynmnsl
Y UX COEMHEHUN C
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepHu3oBaTh
buznyeckue u
XMMHUYECKHE CBOMCTBA
IIPOCTBIX BEILIECTB
YIIepoaa U KpEMHUS U
UX COCIMHEHHH
(oKCHAOB yrieposa,
YTOJIBHOW KHUCIIOTHI,
KapOOHATOB, OKCUA
KpEMHUS, KpEMHHUEBOM
KUCJIOTBI, CUJIMKATOB),
CHOCOOBI UX MOTYyYSHHUS,
IIPUMEHEHNE U 3HAUECHUE
B [IPUPOJIE U )KU3HU
yenoBeka. OOBACHATH
MPUYUHHO-

bu6nuoreka [IOK
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CJICZICTBEHHYIO CBS3b:
CTPOEHHUE BELECTBA —
CBONCTBa —
IPUMEHEHHE — Ha
pUMepax coeIMHEeHUN
yriaepoja U KpeMHHUS.
Onpenensats kKapOooOHAT- U
CHIINKAT-HOHBI B
pactBope. OOBSCHATD
CYIIHOCTb
HKOJIOTUYECKUX
npo0ieM, CBA3aHHBIX C
HaXO0XKJCHUEM
YIJIEKHUCIIOrO Ta3a B
OKpYXarolleu cpee.
IToaTBEpK1aTH
0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIECTB
IpUMEpaMH MPOCTHIX
COeIMHEHUN (MeTaH,
3TaH, 3TUJIEH, alleTHJIEH,
ATAHOJI, INIULEPHUH,
YKCYCHasl KHCIIOTa),
B3aNMOCBSI3b
HEOPTraHMYECKUX
COEIMHEHUH YIIIepoaa U
OpPraHUYeCKUX BEIIECTB.
OnwuceIBaTh poib
0€eJKOB, KUPOB U
yIJIEBOOB B




(bYHKIMOHUPOBAHUU
KUBBIX OPTaHU3MOB,
COCTaB IPHUPOIHBIX
HMCTOYHHKOB
YTJIEBOJOPOIOB, UX POJIb
B OBITY U
MIPOMBIIIIICHHOCTH.
[IpoBOoUTH BRIYUCICHUS
10 YpaBHEHUSIM
XUMHYECKUX PEAKIIUH.
[Lmanuposats u
OCYLIECTBIISATh Ha
MPaKTUKE XUMHYECKUE
SKCIIEPUMEHTBHI,
MIPOBOJIUTH HAOJIOICHUS,
JiefaTh BBIBOJIBI TIO
pe3yibTaTam
IKCIIEPUMEHTA MPHU
MIPOBEACHUU
1a60pPaTOPHBIX OMBITOB U
MPAKTUYECKUX padoT.
CrnenoBaTh npaBuiIamMm
6e301acHoil paboThI B
naboparopuu npu
WCIIOTH30BaHUH
XAMHUYECKOU MOCYAbI U
00opynoBaHusl.
Ucnons3oBats npu
BBHITIOJTHEHUH YIEOHBIX
3aJlaHUN TEKCThI




yueOHUKa, CIIPaBOYHBIE
MaTepuaibl
(ITeproguyeckyro
CUCTEMY XUMHYECKUX
anemenToB /. W.
MenneneeBa, TabIUIly
PacTBOPUMOCTH KUCJIOT,
OCHOBAHMU U COJIEHN B
BOJIC,
AIEKTPOXUMHYECKUN PsiJT
HANPSDKEHUN METaJIOB)

Hroro no pazneny

3.1

OO01I1e CBOMCTBA METAJLIOB

25

PackpsiBaTh cMbICT
M3y4aeMbIX MMOHATUN U
MPUMEHSATH 3TU NOHATHUS
IIPU ONMCAHUM CBOWCTB
BEII[ECTB U UX
IIPEBPAILCHUI.
OOBsICHATH 001IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3JIEMEHTOBMETAILJIOB U
UX COEIUHEHUM C yUETOM
CTPOEHUS UX aTOMOB.
XapaxkTepru3oBaTh
CTPOEHHE METAJLIOB,
obmue pusnyueckue u
XAMHYECKHE CBOMCTBA
METAJLJIOB.

bubmmoreka [IOK
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XapakTepHu30BaTh 001IHe
CIIOCOOBI TIOJTYYCHHS
MeTauioB. ONMKUCHIBATH
CITOCOOBI 3aITUTHI
METaJUIOB OT KOPPO3HH.
CnenoBath npaBuiIaM
6e3omacHoil paboTHI B
naboparopuu npu
HCIIOJIb30BAaHUH
XUMHYECKOH MOCYIbI U
00opyoBaHusl.
[IponzBoauTh
BBIYMCIICHHS TIO
YpaBHEHUSAM
XAMHYECKHUX PEaKIUH,
€CJIM OJTUH U3 PEarcHTOB
COJICPXKUT TIPUMECH.
Y4yacTBOBaTh B
COBMECTHOH paboTe B
nape Wiu rpyIie.
Hcnons3oBats npu
BBITIOJTHEHUH YUI€OHBIX
3aJaHUH TEKCTEI
yueOHUKa, CIIPaBOYHbIE
MaTepHuaIbl
(ITepuonnyeckyro
CHUCTEMY XMMHYECKUX
snemenToB /l. W.
MenneneeBa, TabIuIly
PacTBOPUMOCTH KHUCJIOT,




OCHOBAHMI U COJNICH B
BOJE,
AIEKTPOXUMHUYECKUM PsiJT
HaIpsHKEHUH METaJlIOB)

3.2

Baxueiinine MeTamibl U UX COSTUHECHUS

16

OOBICHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHHU CBOICTB
3JIEMEHTOBMETAIIOB U
UX COeOUHEHUN B
rpymnmnax ¢ y4étom
CTPOCHHUSI KX aTOMOB.
XapakTeprus3oBaTh
busnveckue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
METaJJIOB U X
coeMHeHuH (OKCUIOB,
THJIPOKCHJIOB, COJIEH),
CHOCOOBI UX MOTYyYEHHUS,
MIPUMEHEHUE U 3HAUYCHHE
B MIPUPO/IE U )KU3HU
YyeJIoBeKa.
YcranaBamuBaTh
MPUYUHHOCIIECTBEHHYIO
CBSI3b: CTPOEHHUE
BelllecTBa — CBOMCTBA
— MPUMEHEHUE — Ha
MpuUMepax U3y4aeMbIX
BenlecTB. Pacro3HaBaThb
C MMOMOIIILIO

bu6nuoreka [IOK
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Ka4eCTBEHHBIX PEaKLU
MOHBI METAJUIOB: MarHus,
KaJIbLIMsl, JIIOMUHUS,
1MHKa, xxenesa (1) u
xenesa (1), mean (11).
Jloka3bIBaTh
amM(OTepHBIN XapaKTep
OKCHUJIOB U TMJIPOKCHJIOB
ATIOMUHUS U [IHKA.
IInanupoBats 1
OCYILECTBIIATh HA
IPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTHI,
IIPOBOJUTH HAOJIOCHNU,
JIeN1aTh BBIBOJIBI 110
pe3yibTaTam
AKCIIEPUMEHTA IIPU
MIPOBEICHUU
71a00paTOPHBIX OIBITOB U
IPAaKTUYECKUX padoT.
Cnenoath npaBuiiaM
6e3omacHoil paboTHI B
naboparopuu npu
MCIOJIb30BaHUU
XUMHYECKOU MTOCYIBI U
000pyIOBaHUA.
IIpousBoauth
BBIYUCIICHUS 110
XUMUYECKUM
YPaBHEHHUSM.




YyacTBOBaTh B
COBMECTHOM paboTe B
1ape WM rpymime.
BricTpanBath
pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMaLIKIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
UCII0JIb30BATh
M3YYEHHBIN NOHATHUIUHBIN
anmnapar Kypca XUMUU

Hroro no pazneny

20

4.1

BemectBa u MaTCpHraJibl B ’)KU3HU YCIIOBCKA

XapakTepus3oBaTh pOib
XHUMHUHU B Pa3IMYHBIX
chepax nesTenbHOCTH
JIIOIeH, OCHOBHBIE
BEIIIECTBA U MaTE€PUAIIBI,
MIPUMEHSEMbIE B KU3HU
COBPEMEHHOTO YEIIOBEKA.
OOBSICHITH YCIIOBUS
6e30macHoOro
UCIIOJIb30BaHNUs BEILIECTB
Y XUMHYECKUX PEaKIUi
B OBITY. AHAIM3UPOBATH
1 KPUTUYECKH OIEHUBATH
MH(OPMALIKIO O BIUSIHUU
MIPOMBILIIIEHHOCTH,

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



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

CEJIbCKOI0 X035iiCTBa,
TpaHCIIOpPTa U Ap. Ha
COCTOSIHME OKpYKarouei
cpenbl. YMETh OKa3blBATh
MIEPBYIO ITOMOILb [TPU
XUMHUYECKUX 0%KOTrax U
OTpAaBJICHUSIX.
[IpuHuMate ydacrue B
o0cyx1eHuu npodeM
XUMHUYECKON U
9KOJIOTMYECKOU
HaIlpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MMO3UIINIO
o npooyemMe u
npeaiaraTh BO3MOXKHBIE
IIyTU €€ peLIeHUs

Hroro no pazneny 3
TToBTOpEHNE N3VUEHHOTO 3 bubmorexa LOK
p yi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

[Ipunoxxenue
Cnucoxk KTII mo kiaccam Ha 2023-2024 y4yeOHbIil 101

1. KTII nnia 8A,B,B knaccos (yuutens Cenuiea M.B.)
2. KTII nna 8]1 knacca (yuutens Kysnemosa O.D.)

3. KTII nnsa 8E xnacca (yaurtens MusnbieBa O.A)

4. KTII mst 9A,B,B knaccoB (yuurens CenumieBa M.B.)
5. KTII ansa 91 xknacca (yuurens Kysnerora O.D.)

6. KTII nnsa 9E knacca (yuurens MuibnieBa O.A)
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