MHUHHUCTEPCTBO MNPOCBEINEHUSA POCCHMCKON ®EJXEPAIINN
MunaucTepcTBO 00mero n npodeccHoHAIbHOro 00pa3oBanns PocroBckoi
o0sacTn

OxTalpbckoro paiiona

MBOY auneii Ne 82 um. A.H. 3namMeHcKOro

PACCMOTPEHO COI'/TACOBAHO YTBEPXJIEHO

Pykosomurenms MO 3amMecTUTENh JUPEKTOPa

. 4 o YBP
Konbruesa E.A. WW—

npotokoa Ne 1 ot «30» 08
2023 r.

Mamsikesuu C.1O.
rpotokost Ne 1 ot «30» 08
2023 T,

PABOYAS IIPOTPAMMA
(ID 361925)

y4ueOHoro npeamera «Xumus. ba3osblii ypoBenb»

s o0ygaromuxcs 8 — 9 kaccos

p. n. Kamenosomun 2023-2024



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, mpenacraBieHHbIXx B @T'OC OOO, a takke Ha ocHOBe (enepanbHO paboueit
MIPOrpaMMbl BOCITUTAHHUSA U C YYETOM KOHIICTIIMH IPETOAaBaHusl YIeOHOTO npenmeTa «XUMUs» B
oOpa3oBaTeNIbHBIX opranmu3aiusax Poccuiickoit @emeparmm.

Konnenmums npenogaBanus yueOHoro npeamera "Xumuu'" - co3aanre He0OX0AMMOM OCHOBBI
KaK JIIsl OCBOCHUS 00yJaromuMucs (pyHIaMEeHTAIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUH O CBOMCTBax
OKpPYXXAIOIIEro MHUpa, TaK M JUISI HMHTEIUICKTYaJbHOTO WM HPAaBCTBEHHOTO COBEPIICHCTBOBAHHS
00yJaronuxcs.

[Iporpamma mo XuMUHM Ja€T TPEACTaBICHUE O LENAX, OOmed CcTpaTeruu oOydeHus,
BOCIIMUTAHUS M PAa3BUTHA OOYYAIOUIMXCS CpPEACTBAMU YUEOHOTO TMpeaMeTa, YCTaHAaBIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJCpKaHue, IMPeIyCMaTPUBACT paclpesieieHue ero 1o Kiaccam |
CTPYKTYpHUpPOBaHUE MO pa3jieiaM M TeMaM IPOTPaMMBbI M0 XUMHUH, OTIPEIEIIEeT KOJNYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTHKH COJEPKAHHs, PEKOMEHAYEMYIO ITOCIIE0BAaTEIIbHOCTh HM3YydEHUS
XAMUU € Y4ETOM MEXIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaroImuXxcs, OTMpeneNsieT BO3MOKHOCTH TIpeMeTa /ISl pean3aluu
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENBHONW MpOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yabTaTaM oOy4eHHs] XUMUU Ha YPOBHE
mesei  M3ydeHWsT TpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENFHOW JEATEIBHOCTH
00y4JaroIerocs mo OCBOCHUIO y4eOHOTO COIep KaHHUS.

3HaHME XUMHH CIYKUT OCHOBOHM a1 (POpMUPOBAHUS MHUPOBO33pEHUSI 00Yy4aromerocs, ero
MIPEJICTaBICHUM O MaTepualbHOM EIUHCTBE MUPA, BAXKHYIO POJIb UIPAIOT (GOpMUpYyEMble XUMUEH
MIPEJICTaBJICHHS] O B3aUMOIIPEBPALIEHUSX PHEPTUM U 00 SBOJIIOIIMM BELIECTB B MPHUPOJAE, O MYTIX
pelieHus riao0albHBIX MpoOJeM  yCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA —  ChIPbEBOH,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTUYECKOI Oe30macHOCTH, MpoOIeM 3ApaBOOXPaHEHUSI.

N3ydenne xumuu:

CHOCOOCTBYET pealli3alli BO3MOXKHOCTEH JUIsl caMOPa3BUTHS U (HOPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei u QyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (popMHpOBaHHE MBIIUICHUS U TBOPYECKHUX CHOCOOHOCTEH oOydaromimxcs,
HAaBBIKOB  UX  CAMOCTOSATEIbHOW  y4yeOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHUH, HEOOXOJAMMBIX Kak B TIIOBCEJHEBHON JKM3HM, Tak U B
npodeccuoHaIbHON 1A TENbHOCTH;

3HAKOMHUT CO CENU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3rJIsAa
Ha EIWHCTBO TPUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHO--HAYUYHOH ITPaMOTHOCTH 00YUYaroLIUXC;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K NpUpOJAE, K UEIOBEKY, BHOCHT CBOW BKJIQJ B JKOJOrMYECKoe oOpa3oBaHuE
oOyuaronuxcs.

JlaHHble HampaBieHHUs B OOYYECHMM XMMHMM OOECHEeUMBAIOTCS CHEeUU(UKON COAepiKaHUs
y4eOHOTO MpeaMeTa, KOTOPBIN SIBJISETCS MENIarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromUMHUCs CUCTEMBbl MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB HEOPraHUYECKOHW XHUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.



CtpykTypa coaep:KaHUs MPOrpaMMbl MO0 XUMHUHU CHOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK e€ usydeHuro. ColepikaHue CKIAJbIBAETCS W3 CUCTEMBI IMOHATHUH O XMMHYECKOM
SJIEMEHTE U BEUIECTBE U CHCTEMBI MOHATUH O XUMUYECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 10 MNPUHLUILY [OCIENI0BATEIBHOIO Pa3BUTHs 3HAHWNM HAa OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa J[. 1. MenaeneeBa kKak OCHOBHOIO 3aKOHA XUMHUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTaBICHUH 00 MEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEI0BATENIbHO OT OJHOTO YPOBHS K APYromy, BBIIOJIHSSA
(GyHKIMM OOBSICHEHHS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUSI U TIOJyYEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMHH CHOCOOCTBYeT (DOPMHPOBAHUIO TPEICTABICHUS O
XUMHUYECKOM COCTABILIIOIIE HAYYHOW KAPTUHBI MHpAa B JIOTMKE €€ CHCTEMHOM IpPUPOJIEI,
LIEHHOCTHOTO OTHOUIIEHHs] K HAyYHOMY 3HAHUIO U METOJaM IO3HaHMs B Hayke. M3yueHue Xumuu
MIPOMCXOJUT C TPUBJICYCHUEM 3HAHUM U3 paHEe M3YUYEHHBIX y4EOHBIX ImpeamMeToB: «OKpyxarouuil
MHup», «brosorns. 5—7 kinacce» u «Pu3nKa. 7 KIacey.

[Ipy m3ydyeHun XUMUU MPOUCXOIUT (HOPMUPOBAHME 3HAHHM OCHOB XMMHYECKOW HAayKH Kak
00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKOMN JEATEIbHOCTH YelIoBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya ydyeOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU
CHCTE€MBbl XMMUYECKHUX 3HAHUN — BaXHEHUIIMX (DakTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX
MIOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAayKd, B
NPUOOLIEHUN K HAayYHBIM METOJAM IO3HAHUS IPU M3YYEHHM BELIECTB M XMMMUYECKHX PEakiHii, B
(GopMHUpPOBaHMM M pPa3BUTHM II03HABATEJIbHBIX YMEHUH M HUX IPUMEHEHMH B Y4eOHO-
MIO3HABATENbHON M Y4e€OHO-UCCIEN0BATENbCKOW JESATENbHOCTH, OCBOECHUM IMpaBWJl O€3011acHOI0
oOpalleHHs ¢ BelECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy wm3yyeHMHM XUMHUM Ha YPOBHE OCHOBHOIO OOLIEro o0pa3oBaHUs Ba)KHOE 3HAYEHUE
IpUOOpeN Takue Lel, Kak:

— (GOpMHUpPOBaHHE HHTEIUIEKTyalbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K camMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY IPUHATHUIO pEelIeHUl, CIOCOOHON alanTUPOBATHCS K OBICTPO
MEHSOIUMCS YCIOBUAM JKU3HH;

— HamnpaBJCHHOCTh OOy4YeHMs Ha CHUCTeMaTHdeckoe mpuoOlIlieHue oO0ydaomuxes K
CaMOCTOSITEJIbHON MO3HABATEIBHON JESITeIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOLINM
MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— ofecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHHI0 OOy4aroIMMUCS OIbITa
pa3sHOOOpa3HOW JEeATEIbHOCTH, IMO3HAHMS M CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), UMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (opmupoBaHue oOmeld (PyHKIMOHATBHOW M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATh M OLIEHUBATh SBJICHUS OKPYXKAIOIIEr0 MHpA, UCTIOJIb3Ysl 3HAHUS U OIIBIT,
MOJTy4EHHBIE TPU U3YYECHUH XUMUHU, IPUMEHSTh UX MPHU PEIIeHUH Mpo0ieM B IOBCEAHEBHOM KU3HU
U TPYZAOBOH IEATENBHOCTH;

— (opmupoBaHue y 0Oyyaromuxcs T'YMaHUCTMYECKUX OTHOLICHWH, MOHMMaHMs IIEHHOCTH
XMUMUYECKUX 3HAHUU A BBIPAOOTKHM HKOJIOTHMUYECKH 1€J1eCO00pa3HOro IOBENEHHUs B OBITY H
TPYAOBOW JEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 3/J0POBbS U OKpYXKAlOLleW NpUpOIHON
Cpelsl;



— pa3BUTHE MOTHUBALIMHU K OOYUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA
OCHOBE YCBOGHHS 00IIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPOQHIIS U
HaIIPaBJIEHHOCTH JAJIbHEHUIIETO 00yUEeHMUSL.

Peanu3zanus BocnuTareabHOro NOTEHLIMAIA YPOKa IIPEII0JIaraeT Clielytollee:

J YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHUN MEXAY YUUTEIEM U €ro y4eHHKaMH,
CMOCOOCTBYIOIIMX  MO3UTHBHOMY BOCHPHUSTHIO YYalIMMHCS TpPeOOBaHWHA W TPOCHO y4HTEIs,
IIPUBJICYEHUIO HUX BHHMMAaHHUA K OOCYXJaeMoil Ha ypoke HH(POpMAIUM, AaKTUBU3ALUU HX
MMO3HABAaTEILHOM JCSITEIHFHOCTH,

¢ MOOYXK/ICHHE IIKOJIBHUKOB COONIIOJaTh Ha YpPOKE OOMIETPUHSTHIE HOPMBI TIOBEICHUS,
IpaBujia OOLIEHUS CO CTapUIUMH (YYUTENISIMHU) U CBEPCTHHUKAMU (ILIKOJbHUKAMU), MPUHIIMIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPraHu3aluu;

® ICII0JIb30BAHHUE BOCIIUTATENIbHBIX BO3MOXHOCTEH CO/ep)KaHUs y4eOHOTO INpeaMeTa uepes
JNEMOHCTpAIMI0 JETSIM IPUMEPOB OTBETCTBEHHOTO, TPaXJAHCKOTO TOBEJACHUS, MPOSBICHUS
YEJIOBEKOJIIOONST M J100pOCEepACUHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS,
3aJ1a4 JyUIsl pelIeHus, IpoOIEMHBIX CUTYalNi 1151 0OCYXKIAEHUS B KI1acce;

® IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOTHI ydaluXcsi: MHTEIUIEKTYalbHbBIX UTP,
CTUMYJIMPYIOIIUX IMO3HABATEIbHYI0O MOTHUBAIMIO IIKOJBHUKOB,  BKJIIOYEHHE B YPOK HIPOBBIX
MpoLeayp, KOTOphIE IOMOTalT MOJAJEpKaTh MOTHBALMIO JIeTel K TMOJIyYEHUIO 3HaHU,
HaJaKMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHMH B Kiacce, TPYNIOBOM paboOThl WM
paboThl B mapax, KOTOpble y4aT HIKOJBHUKOB KOMaHJHOW paboTe M B3aUMOJEHCTBUIO C JPYTUMU
JeTbMH, MOMOTal0T YCTAHOBJIEHUIO JOOpoKenaTesIbHOM aTMOoc(ephl BO BpeMs ypoKa;

e opraHmzanus medcTBa MOTUBHUPOBAHHBIX M SPYAMPOBAHHBIX YyYalIMXCS HAA HUX
HEYCIMEBAIOIIMMU  OJHOKJIACCHUKAMH, JAIOLIEro MIKOJbHUKAM COIIMAIbHO 3HAYMMBIM  ONBIT
COTPYJHHYECTBA U B3aMMHOI TTOMOIIIN;

® UHUIMUPOBAHUE U MOJJIEP)KKA UCCIIEOBATEIbCKOMN NEATEIbHOCTH MIKOJbHUKOB B paMKax
peaiv3allMi MMM WHIUBUAYAJIbHBIX W TPYNIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JaeT
IIKOJIbBHUKAM BO3MOXKHOCTh MPUOOPECTH HAaBBIK CAMOCTOSITEILHOTO PEIIeHUs TEOPETHUECKOMN
poOieMbl, HaBBIK T'€HEpUpOBaHUS U O(OpMIICHHS COOCTBEHHBIX HJAEH, HABBIK YBAXKUTEIHHOTO
OTHOIICHHUS K UYKUM H7esM, OQOPMIICHHBIM B paldoTax Jpyrux HcciaeqoBaTenell, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayIUTOpHUEH, apryMEHTUPOBAHUS M OTCTaMBAHMSI CBOEH TOYKHU
3peHus,

e co37aHKe OJarompUATHBIX YCIOBUH AJIsl pa3BUTHUS IEHHOCTHBIX OTHOLIECHUM K MPUPOJE KaK
HCTOYHUKY >KM3HM Ha 3emJie, OCHOBE CaMOT0 €€ CYIIECTBOBAHHS, HYKIAIOUICHCS B 3alUTE U
MIOCTOSIHHOM BHUMAHHH CO CTOPOHBI YEIIOBEKA;

OO1ee 4MciaO 4acoB, OTBEACHHBIX JUIA WM3Y4EHUs XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, cocraBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B Hezmento), B 9 kinacce — 68
yacoB (2 yaca B HEJICIIO).

@enepanbHblii  0a3ucHBIM  y4eOHBIH IUTaH JUId  00LIEe00pa30BaTENIbHBIX — YUPEKACHUH
Poccuiickoit @enepaniuu OTBOIUT Ha U3ydeHUe npeaMera 8-9 kimaccax - 136 vacos .

Y4eOHO-MEeTOqMYECKNEe KOMIUIEKTHI 10 XUMHH '

1. Xumus, 8 knacc/ O.C T'abpuensina (M.: JIpoda), B coorBerctBun ¢ conepxanne ®I'OC BToporo
rokoseHust (2018r.);

2. Xumus, 8 kiacce/ I'abpuensn O.C., OctpoymoB U.T'., Cnankos C.A., AkiroHepHOe 00I11eCTBO
«M3parenscTBo «IIpocsemnienue»

3. Xumus, 9 knacce/ I'abpuensn O.C., OctpoymoB W.I"., CnankoB C.A., AKinoHepHoe o011eCTBO
«M3parenscTBo «IIpocsenienue»



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMHUM B )KU3HU YEJOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTsa.
®dusnyecKre CBOMCTBA BEIIECTB. ArperaTHOe COCTOsIHUE BeliecTB. [loHsTHE 0 METO1aX MO3HAHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IecHus CMeCeH.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE MeMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuyeckas popmyra. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
coctaBa BemecTtB. OTHocuTenbHas aToMHass wmacca. OTHOCHUTENbHas MOJIEKYJsipHash Macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSMHEHHH.

KonnuectBo BemectBa. Moisib. MossipHast macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U YUCia
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue W XUMUYECKHUE SIBJICHUS. XUMHUYECKas peakiusi W e€ TMPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XWMHYECKHE ypaBHEHHs. Kiaccuukarumss XUMHUYECKUX PEAKIUN
(coenuHeHws, pa3IoKEHUs, 3aMEIIEHUS, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH TMOCYy/I0¥, MpaBwiaMu pabOThl B j1ab0OpaTopuu U TpuEMamMu
oOpareHuss ¢ Ja0OpaTOpHBIM O0OpYyIOBaHHEM, W3YYCHHE M ONHCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOMIOAeHNE (Pu3nUecKuX (TUTaBJICHHE BOCKA, TAasHHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUICHHE M KOHAEHCAIUS BOJAbI) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKaJMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBJICHHA, HAOIIOIEHNUE U
ONMCAaHKE MPHU3HAKOB MPOTEKaHUS XMMHUYECKUX DPEaKIHil (pasyiokeHue caxapa, B3aUMOJICHCTBHE
CEPHOM KHUCJOTBHI C XJOPUIAOM Oapus, pasioxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3auMOJICCTBHUE kene3a ¢ pactBopoM coiu menu (Il), n3ydenne cmocoOoOB pa3aeneHus CMecei: ¢
MOMOIIBI0 MarHuTa, (UIbTPOBaHHE, BBIAPUBAHHUE, NUCTUIUISALUS, XpoMarorpadus, MpoBeICHHE
OUMCTKA TIOBApEHHOW COJIM, HaOJIOICHUE U OINHCAHHE PE3YyJIbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JITaHUE MO/IeNIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baxueiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ajeMeHT U MpOCTOE BEIIECTBO.
Haxoxpaenue kucimopoaa B mpupoje, GU3NYecKue M XMMUYECKHE CBOMCTBA (peakluuu TOPEHHUS).
Oxcunpl. Ilpumenenune xkuciopona. CrnocoObl TMOMY4YeHHUS KUCIOpOJa B JIabopaTopuu U
npoMeblieHHocTu. KpyroBopoT kuciopoga B mpupone. O30H — amioTpornHas MoaubuKanus
KHCTIOpO/Ia.

TemmoBoil 3¢ddekT XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, D5K30- H
SHAOTEPMHUUYECKUE peakuud. TOMIMBO: Yroidb W METaH. 3arps3HEeHHE BO3/yXa, YCHIICHUE
MapHUKOBOTO 3¢ eKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpoctoe BeriecTBo. HaxoxxaeHune Boiopoaa B mpupoje, Gusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbsl. HaceleHHsle u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BenlecTB B BoJe. MaccoBasi 107151 BEIECTBA B PaCTBOPE.
Xumuyeckue cBoiictBa Bojabl. OcHoBaHuA. Poib pacTBOpoB B MpUpo€ U B KU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHrne TpUpoAHbIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.



Knaccudukanuss Heopranmdeckux coenuHennit. Okcumpl. Kraccudukanus OKCHIOB:
cojeoOpa3zymomie (OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIe) U HecoseoOpasyromue. Homenkiarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHune okcuaoB.

OcnoBanms. Knaccudukanust OCHOBaHMA: IIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHmil. @Pu3nueckMe M XUMUYECKHE CBOMCTBA OCHOBaHuM. llosmyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenkimarypa kuciaor. Ou3nyYecKue U XUMHUYECKUE
cBoiicTBa KucioT. P aktuBHoctu metamuioB H. H. bekerosa. [losryuenue kucnor.

Conu. HomeHnknatypa coseil. ®@usznueckue U XuUMUYeckue cBoicTBa cosiedd. [lomyuenue
COJIEH.

['eHeTnveckast CBSI3b MEXKY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIPE/ENIEHUE COJIep’KaHUsl KUCIOpOoJa B BO3yXe, MOJIydeHUE, coOHupaHue,
pacro3HaBaHUE€ M H3YYEHUE CBOICTB KHUCIOPOAA, HAOIIOJEHHE B3aUMOJEHUCTBUSA BELIECTB C
KHCJIOPOJIOM W YCJIOBUS BO3HUKHOBEHHS W TPEKpAIEHUs] TOPEeHHs (ToXKapa), 03HAKOMIJICHHE C
o0pasramMu OKCHJIOB M OTIMCAHWE X CBOMCTB, MOJyYCHHE, COOMpaHHE, pacliO3HaBaHUE U U3YUCHHE
CBOMCTB BojOpoJa (ropeHue), B3aumojencTBue Boaopona c¢ okcuaom menu () (BozmoxkHO
WCIIOJIb30BaHUE BHUCOMATEPHUATIOB), HAOJIOJCHHE OOpa3lloB BEMIECTB KOJWYECTBOM | MOJb,
UCCIIEIOBaHUE OCOOCHHOCTEM  pacTBOPEHHUS BEIIECTB C  Pa3IMYHONM  PAacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JIOJI€M pPACTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHME BOJBI C MeTalaMd (HaTpUeM H KajabllueM) (BO3MOXKHO HCIIOJIh30BaHHE
BUJIEOMATEpPUANIOB), HCCIEeIOBaHNE O00pa3l0B HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KIIacCOB,
HaOMo/IeHNe M3MEHEHUs OKPAaCKH HMHIMKATOPOB B pacTBOpax KHUCIOT M LIENOYEH, H3ydyeHHe
B3auMoieiicTBUs okcuaa meau (l1) ¢ pacTBopoM cepHO¥ KHUCIOTHI, KUCIOT ¢ METaJUIaMH, PEaKIIHil
HEWTpaIN3alny, OJyYEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaslIa APYTrUM U3
pacTBOpa COJM, pEIIEHUE OKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaxHelmune Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3axkon u Ilepmoamyeckasi cucrema xumMudeckux 3jementos /. H.
MenpgeseeBa. CTtpoeHue aToMoB. XMMH4YeCKasd CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBbie MOMBITKH KJIacCU(UKALUNA XUMUYECKUX dJieMeHTOB. [loHsTHE O rpymmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuommueckas cucremMa xumuueckux dneMeHtos [J[. .
MenneneeBa. KopoTkonepuoanas u uHHONepuoaHas Gopmbl [lepuoguueckoit  cCHUCTEMbI
xumuyeckux snaemeHtoB JI. M. Menneneea. Ilepuoast u rpymnmbl. DU3WYECKU CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifiep. M3oTonbl. DneKTpoHbl. CTPOEHHUE 3JIEKTPOHHBIX
obomouek atomMoB TmepBeix 20 xumuueckux osneMeHToB Ilepwommueckoit cucremsr J[. U.
MenpneneeBa. XapakTepUCTHKAa XMMHYECKOTO 3JIEMEHTAa MO ero mnoJioxeHuto B Ilepmoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XMMHMUYECKHX 3JE€MEHTOB, METaJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB /IS
pa3BuTUsA HayKu U npakTtuku. [. . Mennenees — yu4€HbIil U TpaXJaHNH.



XuMuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAs ) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKHCIUTENbHO--BOCCTAHOBUTEIIbHBIEC peakiuu. [Iporeccsl okuciaeHus
" BoccTaHoBycHUS. OKHUCIUTEIN U BOCCTAHOBUTECIIH.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpasloB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMU KHUCJIOT U IIEJI0YeH, MPOBEJICHHUE OIBITOB, WLIIOCTPUPYIOMIUX PUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (rOpeHre, peakiiuy pa3ioKeHHsI, COCTUHEHU).

Meosrcnpeomemmnnie ceasu

Peanm3zanust MEXIpEIMETHBIX CBS3CH NMPH W3YyYCHUU XMMHH B 8 KIIACCE OCYIICCTBIIICTCS
gepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX IMOHSATHH, TaK U MOHSATHMA, SBIISIONTUXCS
CHUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO--HAYYHbIE TIOHATUS: HAYYHBIA (PaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiacCUpUKAIMA, TEPUOTUIHOCTh, HAOMIOJACHUE, OKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: wMaTepus, aroM, OJIEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHI, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUYECKUI 3apsij, BEIIECTBO, TElI0, O0BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, ra3, (PU3WYECKHE BEIMYUHBI, CIUHHUIBI H3MEPEHHUs, KOCMOC, ILIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakiusi

[lepuonuueckuii 3akoH. Ilepuommyeckas cucrtemMa xuMmMuueckux siaemeHToB [ U
MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX JIEMEHTOB
MEePBBIX TPEX MEPHUOJIOB, Kajaus, KaIbIUS M WX COCAMHEHUHW B COOTBETCTBUHM C IIOJIOKCHHUEM
aneMeHTOB B [lepuoanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbI XHMHYECKOW CBS3U. THUIBI KPHUCTAIUIMYECKUX PEHIETOK,
3aBHCHMOCTB CBOMCTB BEIIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKH U BHJIa XUMUYECKOM CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIUXCS K PA3IMYHBIM KJIaccaM HEOPraHMYECKUX COCIMHECHUM, TeHETHUeCKas CBSI3b
HEOPraHMYECKHX BEIECTB.

Knaccudukanuss XMMHUYECKUX PEAKIHU MO pa3IUYHbIM MpU3HAKaM ([0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, M0 TEIUIOBOMY 3P GEKTy, 0 U3MEHEHUIO CTETIeHEeW OKHCICHUS
XMUMHYECKUX AJIEMEHTOB, IO 0OPaTUMOCTH, [0 YYACTHIO KaTajau3aTopa). IK30- U SHJIOTEPMUUYECKHE
peaxiuu, TepMOXUMUYECKIE YPAaBHEHUS.

[TonaTe o cKOpoCTH XUMHYECKOW peakiuu. [loHsTne 00 0OpaTUMBIX M HEOOpPaTHUMBIX
XUMHUYECKUX peakiusx. [loHsTre 0 TOMOTeHHBIX U TeTepOreHHbIX peakiusax. [loHarue o karamuse.
[TonsiTe 0 XMMUYECKOM paBHOBecHHU. DaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUECKON peakiuu 1
MOJIO)KEHHE XUMHUYECKOTO PABHOBECHSL.

OKHCAUTENFHO-BOCCTAHOBUTENBHBIE — PEAKIMH, JJIGKTPOHHBIA OajaHC  OKUCIUTENHHO-
BOCCTaHOBUTEIbHON peaknuu. CocCTaBleHHWE YpPaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3I€KTPOJUTHUECKON AUCCOLMALMU. DJIEKTPOJIUTHI M HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHU3M TUCCOLMALUU BEIIECTB C PAa3IMYHbIMU BUJAMH XUMUYeCKOU cBs3u. CreneHpb
mucconanui. CUIIBbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakuun noHHoro obMeHa. YciioBHS IPOTEKaHUS PEAKIUI MOHHOIO OOMEHa, IOJIHBIE U
COKpallEHHbIE HOHHBIE ypaBHEHMs peakiuil. CBOHCTBa KHUCIIOT, OCHOBaHUI U coJied B CBeTe
MPEACTABJICHUI 00 JEKTPOIUTUUECKON nucconanuu. KauectBeHHbie peakiiuu Ha HOoHbL. [loHsaTue
O THJAPOJIU3E COJICH.

Xumuueckuit sIkcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKMX PEIIETOK HEOPraHUYeCKUX BEIIeCTB —
METAJUIOB M HEMETAIOB (TpaduTa U ajiMasza), CJIOKHBIX BEIIECTB (XJIOPHUIA HATPHS), UCCIICIOBAHNE
3aBUCHUMOCTH CKOPOCTM XHMMMYECKOM peaklMd OT BO3JACHCTBUS pa3IuYHbIX (HAKTOPOB,
HCCIIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIIECTB, IMpoliecca JUCCOLMALUU KHCIOT,
mesnoyed U coyied (BO3MOYKHO HCIIOJIb30BAaHHWE BHJIEO MaTepHalioB), IPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TNPOTEKaHWsl peakuuil HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BBIJICJIEHUE Ta3a, 0O0pa30BaHME BOJbI), OMNbBITOB, HWIIOCTPUPYIOUIUX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX pEAKIHM (TOpeHue, peakiuH pPas3JIokKeHUs, COEAMHEHHUs), pacllO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KayeCTBEHHBIX peakUWid Ha HOHBI, peIIeHue
AKCIEPUMEHTAIbHBIX 33/1a4.

HemeTajibl M MX coelMHeHUS

OO6m1as xapakTepucTHKa rajgoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pPHbIE CTEIEHH
okucnenus. CtpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOr€HOB. XHWMHUYECKHE
CBOMCTBa Ha mpuMepe Xjiopa (B3aUMOJCICTBHE C MeTalylaMH, HEMEeTalslaMH, MLIEJI0YaMu).
XnopoBogopoa. CoJisiHasg KHCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YeHHUE, NpUMEHEHHuE. [lelicTBue
XJIOpa U XJIOPOBOJOPOJAa HAa OpraHU3M 4eJoBeKa. BakHeWnne XJIOpHAbl M MX HaX0XKJIEHUE B
IpHUpoOJIE.

O6mrast xapakrtepuctrka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/1a U Cepbl. AJUIOTPOITHBIE MOAU(PUKAIIMHN KUCIOPOJa U cepbl. XMMUYECKHE CBONCTBA CEPBI.
CepoBosopos, cTpoeHue, puzndeckue U XuMuueckrue cBoictBa. OKCUIBI cephl KaK MPEACTaBUTEIN
KUCIOTHBIX OKcuJoB. CepHasi KucioTa, (U3MYECKHMe M XUMHUYEcKHe cBoicTBa (0Ommue Kak
MIpeJICTaBUTENsI Kilacca KHUCIOT W crneuuduueckue). XUMHUYECKUE PEakIuu, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba mosyueHusi cepHoil Kucinotel. IIpumenenue cepnoit xucnotsl. Conu
CEpHOM KHUCIIOTHI, KaueCTBEHHAsl peakius Ha cyibdar-uoH. HaxoxaeHue cepsl U €€ COeMHEHUI B
npupojae. XUMHYECKOE 3arps3HEHHE OKPYXKAIOIIeW Cpeapl COCIWHEHUSMHU cepbl (KUCIOTHBIC
JIOK]TH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBPAILlCHUS.

OO6mas xapakrepuctuka di1eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENIeHH OKUCIEHUS. A30T, paclipOCTpaHEHUE B MIPUPOAE, (PU3NUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopot azota B mpupoae. AMMHaK, ero (pu3MUeckue U XUMHUYECKHE CBOMCTBA,
noJiydeHue u npuMmenenue. Conu aMMOHMS, UX (PU3NYECKHe U XUMHUECKUE CBOMCTBA, IPUMEHEHHUE.
KadecTBeHHast peakiysi Ha MOHBI aMMOHHs. A30THas KHCJIOTa, €€ MoJyyeHHue, (pu3nyeckue u
XMMUYECKHe CBOMCTBa (OOImMe Kak TpEeACTaBUTENs Kiacca KUCIOT M CHelu(HUYEcKHe).
Vcnonbs3oBaHne HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHHEPAIbHBIX yloOpeHui. XuMudyeckoe
3arpsiI3HEHUE OKPYKAIOLIEH Cpeibl COEIMHEHUAMU a30Ta (KUCIOTHBIE JOXKIHU, 3arpA3HEHUE BO3AyXa,
mouBbl U Bo0EMOB). Docdop, amnorponHeie Moaudukamuu docdopa, GusnuecKkne u XUMUIECKUE
cBoiictBa. Okcun dochopa (V) u dochopras kucnora, GU3NYECKUE W XUMHUECKHE CBOMCTBA,
nosrydeHue. Mcnonb3oBanue GocdaroB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.



OOmass xapakrepuctuka d31eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENCHW OKUCICHUS. YTIEepOoJl, auIOTPONHbIE MOIU(BHUKAINH, PACIpPOCTPAHEHHE B
npupoje, (puzndeckue U XUMUYEeCKHe cBoicTBa. AncopOmus. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriepoaa, ux (pu3nuecKkue M XMMHUYECKHE CBOWCTBA, JIEHCTBHE Ha JKMBBIC OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHE. DKOJIOTHYecKue MmpolsieMbl, CBsizaHHbIE ¢ okcuaom yriepona (1V),
TUI0TE3a rI00aJIbHOTO MOTEIUIEHUS KJIMMaTa, NapHUKOBbIN 3¢ (dekT. YrojapHas KUCIOTa U €€ COJIH,
X (U3MYECKUEe U XMMHUYECKHE CBOWCTBA, MOJy4YEeHUE W NpUMeHeHHne. KadecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Vcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHHUAX YIJepoja
(MeTaH, 3TaH, STUJIEH, alleTWIIEH, ATaHOJ, IIMLEPUH, YKCyCHasl KucioTa). [IpupoHbie MCTOUHUKU
YTI€BOAOPOJIOB (YroJib, NPUPOIHBIN Ta3, He(Th), MPOIYKTHl X NepepaboTKu (OE€H3UH), UX pOJIb B
ObITy M mpoMbliieHHOCTU. [loHATHE O OMOJIOTMYECKM BaXKHBIX BEIIECTBAX: JKHUpax, OelKax,
yIIeBOJAaX — W HUX POJIM B JKU3HM YeJoBeka. MarepuanbHOe €IUHCTBO OPraHWYecKUX H
HEOPraHMYECKHUX COEIUHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, MOJY4Y€HHE U TMPUMEHEHHE.
Coenunenus kpeMHus B pupojie. Obuue npeacrasienus 06 okcuae kpemuus (1V) u kpemHueBoi
kucnote. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHelme ctpoutenbHble
MaTepuaibl: KepamMHuKa, CTEKJIo, IIeMEHT, OeToH, xene300eToH. [Ipobrembr Oe3omacHOTO
MCIO0JIb30BAHUS CTPOUTENIBHBIX MaTepUajIoB B MOBCEIHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

M3y4YeHHE O0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, MPOBEICHHE
KaueCTBEHHBIX pEaKUUi Ha XJIOPUI-UOHBI M HAONIOEHHWE MPU3HAKOB UX IMPOTEKAHUS, OMBITHI,
oTpaxaromue (QU3n4Yeckre M XHMHUYECKHE CBOMCTBA TaJlOTEHOB U UX COCAMHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMJIEHHE C OOpas3laMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJICHHE ¢ oOpasmamMu cepbl U €€ COeIMHEHUSMU (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEpUANIOB),  HaOmoJeHWe  mpoiecca  oOyryIMBaHHMs ~— caxapa IOJ  JIeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3y4Y€HHE XMMHMUYECKUX CBOMCTB pa30aBJIICHHOI CepHOM
KHUCIIOTBI, NPOBEJICHUE KAueCTBEHHOH peakiuu Ha cyiabdaT-uoH U HaOIIOAeHHE NpHU3HaKa e
MPOTEKAHUS, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaAMHU a30oTa, (ochopa M UX COeIWHEHUI
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), oOpa3liaMu a30THBIX M (OChHOPHBIX yI0OpeHHi,
NoJlyueHue, coOupanue, paclio3HaBaHue U U3y4eHHe CBOMCTB aMMUaKka, IPOBEACHNE KaYeCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pochaT-UOH U U3YUYECHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBHE
KOHILIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbI0 (BO3MOXHO HCIOJIBb30BaHHE BUAECOMATEPUAIIOB),
M3Yy4YeHHE MOJIeNel KPHUCTAJUIMYECKUX PelEToK anmasa, rpadura, ¢yminepeHa, 03HAKOMIIEHUE C
MPOLIECCOM  aJcOpOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTUBOTa3a, IMOJyueHUE, COOMpaHHe, Paclo3HABAaHUE M H3YYCHHE CBOMCTB YIJIEKHUCIOTO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHIIMKAT-UOHBI U HM3yYCHHE MPU3HAKOB HX
IIPOTEKAHUS, O3HAKOMJICHME C TIPOAYKUMEH CHIMKAaTHOW IPOMBIIUIEHHOCTH, pPELIEHUE
SKCIEPUMEHTAJIBHBIX 33a4 110 TeMe «BaykHele HeMeTalulbl U UX COEIUHEHUS.

MeTtanibl 1 X COeIMHECHHUS

OO11ast xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX IOJIOKEHHS
B llepuommueckont cucreme xumudeckux snemeHToB . M. MenzaeneeBa M CTpOEHHUsSI aTOMOB.
Crpoenune MetamuoB. Merauinyeckass CBSI3b M METAJUIMYECKas KPUCTAJUIMUECKAs PpELIETKA.
ONEeKTPOXMMHUYECKUN ps HalNpspKeHUH MeTaiwioB. (Puznueckne M XUMHUYECKHE CBOWCTBA
MeTajuioB. OO1Me crnocoObl MoyiydeHuss MeTaioB. [IoHSATHE O KOPpPO3MHM METaIOB, OCHOBHBIE



cnocoObl 3amMThl MX OT Koppo3uu. CrutaBel (CTajb, YyryH, NIOPATIOMUHHUM, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[{esrouHbIe METAIUIBL: TIOJIOKEHUE B [lepuoanyeckoil cucreMe XuMudeckux anementos [, 1.
MenneneeBa, CTpOEHUE UX aTOMOB, HAXOKJIEHHUE B IpHpoe. PU3NUYECKUE U XMMUUYECKHUE CBONMCTBA
(Ha mpumepe HaTpus ¥ Kanusi). OKCUABI U TUIPOKCHIBI HATpHs U Kanus. [I[pruMeHeHne menoyHbIx
METAJVIOB U UX COCTMHEHUN.

[Ileno4yHO3eMeENbHBIE METAJIIIBI MAarHUM M KaJbLU: 10JI0KeHUE B [lepuoanueckoit cucreme
xuMuueckux anemeHtoB J[. WM. MeHueneeBa, CTpO€HME MX aTOMOB, HAaXOXJECHHE B MPUPOJIE.
@u3MYeCKMe MU XUMHYECKHE CBOWCTBA MarHus M KajblMs. BaxHeWlne COCIUHEHUS KajbLMs
(oxcua, TuIpoKCHI, comr). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHHSI.

AmoMuHM: nonoxeHnue B Ilepmonmueckoi cucreme xuMmMuuyeckux siaeMeHtoB JI. .
MenneneeBa, CTpoeHHE aroma, HaxoxkjaeHue B mpupoje. dusnueckue M XUMHUYECKHUE CBOWCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoamueckoir cucreme xumudeckux smemeHTtoB [ .
MenneneeBa, CTpoeHHE aroma, HaxoxjaeHue B mpupoje. dusnueckue M XUMHUYECKHUE CBOWCTBA
xene3a. Okcuapl, ruapoxkcunsl U comu skenesa (I1) u xemeza (Il), ux cocraB, cBoiicTBa H
ITOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB, UX (PU3MUECKUMHU CBOMCTBAMHM, U3yUEHUE
pe3ynbTaTOB KOPPO3UH METAJJIOB (BO3MOXKHO HMCIOJIb30BAaHHE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUSl OKCHJA KalblUUsig M HaTtpus C BOJOM (BO3MOXKHO  HCIIOJIb30BaHHE
BHUJIEOMATEPUANIOB), HCCIEJIOBAHUE CBOICTB JKECTKOM BOJBI, Ipollecca TOPEHUs Keinesa B
KHCTI0poie (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHANIOB), TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaKiuii Ha MOHBI: MarHMs, KaJlbIUs, aTlOMHHUSA, nuHka, xeneza (1) u xenesa (M), memu (I1),
HaOJI0/IeHNe U OMMCaHWE MPOILIECCOB OKpAIIMBAHUS IUIAMEHW HMOHAMU HATPHsl, KaJus U KaJbIHs
(BO3MOKHO HCIIOJIb30BaHHE BUJCOMATEPUANIOB), UCCIIEJOBaHNE aM(POTEPHBIX CBOMCTB T'HAPOKCHIA
QIIOMUHUS U THUAPOKCHJIA LIMHKA, PEIICHHE SKCIIEPUMEHTAJIBHBIX 33Jad N0 TeMme «Bakueiue
METaJUIbl U UX COCTUHEHUS.

XuMHUS U OKpYKaKIuas cpena

BemectBa 1 martepuanbl B NOBCEAHEBHOM KM3HM 4YeJIOBEKa. be3omacHoe ucnoJsib30BaHuE
BEIIECTB M XHMMHUYECKUX peakuuii B ObiTy. IlepBas momomip mpu XUMHYECKHX OXOrax u
OTpPABJICHUSIX.

XUMUYeCcKoe 3arpsi3HEHHE OKpYXKarolled cpenbl (MpeaeibHas MOMYCTHMasi KOHLIEHTPALMS
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYeCKUX MpodieM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUalbl).

Mescnpeomemmnuie ceazu

Peanuzanus MeXnpeaMeTHbIX CBA3€H MPU M3YYEHHH XMMHUU B 9 Kilacce OCYIIECTBIISETCS
4yepe3 HCMOJIb30BaHNe KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U TOHSATUH, SBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (DakT, rumoTe3a, 3aKOH, TEOPUS, aHAIM3,
CHUHTE3, Kiaccuukamnus, TMEePHUOJUYHOCTh, HAOMIOJEHUE, OKCIEPUMEHT, MOAECITUPOBAHUE,
HU3MepeHue, MOJIeIb, IBJICHUEe, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.

®dusnka: MaTepus, aroM, DdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
pPaaMOaKTUBHOCTb,  MOJIEKYJla, JJIEKTPUYECKUU  3apsil, MPOBOJHHUKH, IOJYIPOBOJIHHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, Telo, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ras,



pacTBOp, pacTBOPUMOCTh, KPUCTAIUTMUYECKAsT PEIIETKA, CIUIABbl, (PU3MUECKHE BETUYMHBI, €AMHUIIBI
U3MEpEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIaHETH, 3BE€31b1, CoJHIIE.

buonorusi: QotocunHTes, npixanue, Ouocdepa, SKOCHCTEMA, MHHEPAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTBI, ITATEIIbHBIE BELLIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaANIbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA IIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE ~pe3yNbTaThl OCBOCHHS MNPOrPaMMbl OCHOBHOTO OOINEro oOpa3oBaHHs
JOCTHUTAIOTCS. B XOJi¢ OOy4YCHUS] XUMHUHM B €AMHCTBE Y4eOHOH M BOCIHUTATEILHOM ACATCIBHOCTU B
COOTBETCTBUU C TPAAMIUOHHBIMH POCCUHCKMMHU COLMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, TPHHATBIMH B OOINECTBE NpPaBHJIAMH M HOPMaMH IOBEJCHUS M CIIOCOOCTBYIOT
MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLIMATU3AIMU 00YYarOIIUXCSI.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} TMO3UTHUBHBIX I[IEHHOCTHBIX OPHUEHTAIlMA W pACIIUPEHHUE OIbITa JCATCIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOINCHHSI K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XHMHUYECKOH HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEHd O MEpelOBBIX JIOCTIKCHHUSX M OTKPBITHIX
MHUPOBOI M OTEUECTBCHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTpO#CTBE MUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHUS O COIMAIBbHBIX HOPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B 0O0IIIECTBEHHO MOJIC3HOH,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYTHMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOH JESTENILHOCTH IPU BBINOJHEHUU Y4eOHBIX, MO3HABATEIBHBIX 3aad,
BBINIOJTHCHUN XHMHYECKUX OKCIICPUMEHTOB, CO3JaHUHM YYEOHBIX IIPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO W B3aMOIIOMOIIM B IpoLecce ATOH yd4eOHOIl JAesTeNbHOCTH, TOTOBHOCTH
OLICHUBAThH CBOE TOBEJCHHE U MOCTYIKH CBOMX TOBAPHIIEH C IMO3MIMH HPABCTBEHHBIX U IPABOBBIX
HOPM C y4ETOM OCO3HaHHMSI TOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIECTBE M  XUMHYECKOW  peakivy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAYKH U COCTABJISIONINE OCHOBY JUIS
HNOHMMAHHUS CYLIHOCTH HAayYHOW KapTHHBI MHpA, MPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPHPOJBI, B3AUMOCBS3SX YEIOBEKa C MPHPOIHOW CPEIOi, O POJIM XMMHUH B IO3HAHHU
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHHH 10 XUMUH,
HEOOXOIMMBIC Ui OOBSICHCHUS HAONIOAeMBIX IIPOLIECCOB M SIBJIICHUH, I03HABATEIbHOM,
UH()OPMAILIMOHHON U YMTATENILCKOM KYIbTYPbI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHON PabOThI C
y4eOHBIMH TEKCTAMH, CIPABOYHON JIMTEpPAaTypOil, JOCTYIHBIMH TEXHUYECKHMH CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEepeC K OOyYEeHHI0O W TO3HAHWIO, JI0O003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW M HCCIENOBATEIBCKON NEATENFHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHME LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 30POBBIO, YCTAHOBKHU
Ha 3/I0pOBBI 00pa3 >KW3HU, OCO3HAHUE IMOCIEACTBUA W HENPUATHE BPEIAHBIX IPHBBIUEK
(ymoTpeOneHuss ajkoroiisi, HApKOTHKOB, KypeHHUs), HEOOXOIUMOCTH COOJIOJNCHHS TPaBHI
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;



5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHYECKOMY W3YUeHHUI0 mpodeccuil u Tpyaa pa3iMyHOTO POJia, YBAXKCHHE K
TPYILy U pe3yJibTaTaM TPYJAOBOH JEATEILHOCTH, B TOM YUCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWI TI0 XUMUHU, OCO3HAHHBIN BBIOOP WHIMBUAYAIBHON TPACKTOPUU MPOIOJDKEHUS 00pa3oBaHUs
C Y4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HHTEPECOB H
MoTpeOHOCTEeH, YCIeITHON TPO(EeCCHOHATTEHOU JIEITEIILHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalITUPOBATHCSI B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY JKM3HU Ha 3eMlle,
OCHOBE €€ CyIIEeCTBOBaHMS, MOHMMAaHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro obOpasza KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UUECKOMY U TICHXHUYECKOMY 37I0POBbIO, OCO3HAHUE
IIEHHOCTH COOJIIO/IEHUs MPaBWJI 0€30MaCHOTO TMOBEJAEHUsS MPU paboTe C BEIIECTBAMH, a TAKXKE B
CUTYaIMSIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJIydaeMble MPU U3YYCHUH XUMHH, JJI pEIIeHus 3a/1ad,
CBSI3AHHBIX C OKPYXAIOIIEH MPUPOJHON Cpeloi, Il TMOBBIIIEHHUS YPOBHS HKOJOTHYECKOMN
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTHMUECKHX MPOOJIeM W IMyTeH WX perieHus
MMOCPEJCTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOM, KOMMYHUKATUBHON M COLUAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe wMeTampenMeTHBIX PE3YIbTATOB BBIACISIIOT 3HAYMMBIE IS (POPMUPOBAHUS
MHPOBO33PEHHs OOICHAYYHBbIC TOHATHS (3aKOH, TEOPHSs, MPHUHIUI, TUIMOTEe3a, (akT, CUCTEMa,
MIPOLIECC, SKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3THX MPEAMETOB (OPMHPOBATh IMPEACTABICHUE O
LIEJIOCTHOM HAy4YHOW KapTHHE MHpa, U YHHUBEpcajbHble yueOHble ACUCTBUs (TIO3HABATENbHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbIE), KOTOpble OO0ecleynBaloT (POPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUS MCHOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIUICHHS TP OCBOCHUU 3HAHUM: pACKpPhIBAaTh
CMBICTT XUMHUYECKHUX MOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATh B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJIH30BATh MOHATHUS JJIs1 OOBSCHEHUS OTJCNIbHBIX (PAaKTOB U SIBJICHUIA,
BBIOMpPATh OCHOBAaHUS W KPUTEPUU JUIsl KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB M XUMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACAYKTHBHbIC, IO aHAJOTUM), JIeNaTh BBIBOABI U
3aKITHOYECHUS;

yMEHHE NPUMEHATH B MpOLlecce IMO3HAHUS TMOHATHS (IpEeIMETHbIE M METalpeAMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, WCIIOJIb3yeMble B XUMHH, MpeoOpa3oBbIBATH HIMPOKO
MpPUMEHSIEMbIe B XHUMHHU MOJENbHBIC MPEACTABICHUS — XUMHUYECKHHM 3HAK (CHMBOJ 3JIEMEHTA),
xuMuueckas (opMmyna U ypaBHEHHE XHMHUYECKOW peakuud — TpU pelIeHuu ydeOHo-
MO3HABATENbHBIX 337a4, C Y4ETOM 3TUX MOJEJIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BATh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, PUYNHHO-CIIEJICTBEHHBIE CBS3H U MPOTUBOPEUHS B U3YU4aeMbIX
rpolieccax u sSIBJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:



YMEHHUE UCTIOJIb30BaTh MOCTABICHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA TMO3HAHMS, a TaK¥Ke
B KaueCTBE OCHOBBI JJIsi (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHne OmbiTa MO0 IUITAHUPOBAHUIO, OPraHU3allMM W TPOBENCHHIO YYEHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOJATh 332 XOJOM IIPOIECCa, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro
pe3yibTar, (GOpMyIUpOBaTH OOOOLICHHWS W BBIBOJABI IO pe3yjibTaTaM IPOBEIEHHOTO OIIbITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPAThH, AaHATM3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3INYHBIX BHJIOB H
dbopM TpeAcTaBICHUS, MONy4aeMyl0 M3 DPa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JHTEparypa
XHUMHYECKOTO COJCpKaHUS, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KPUTHYECKHA OICHUBATH
MIPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHSTHh Pa3IMdHbIe METOBlI M 3alPOCHI MPH MOKWCKE W 0TOOpe MH(POPMAIUU H
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBITIOJHEHUS YUEOHBIX W TIO3HABATEIHHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, NPUOOpEeTEeHHe OmbITa B 00JaCTH WCIOJNB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBIAJCHHUE KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHUCTEM, CaMOCTOSITCIIbHO BBIOMpaTh ONTHMAIbHYIO (OpMYy  TIPEICTaBICHUS
WHGOpMAIIMA W WUTIOCTPUPOBATH pelIaeMble 3aJa4d HECIOKHBIMH CXEeMaMH, JHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE WCIIOJIBb30BaTh WM aHAIM3UPOBATh B TMpollecce Y4eOHOW W HCCIIEeN0BATEIbCKOM
JESITeTHbHOCTH HH(POPMAIIHIO O BIUSHUH MTPOMBIIIICHHOCTH, CEIBCKOTO XO35MCTBA U TPAHCIIOpTa Ha
COCTOSIHHE OKPYXAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

YMEHUS 3a71aBaTh BOMPOCHI (B X0/€ AUajioTa U (WIM) AUCKYCCHH) TI0 CYIIECTBY O0OCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEATIOKEHHUSI OTHOCUTEIHHO BBITIOJHEHUS MPEINIOKEHHON 3a1a4u;

YMEHHUSI MPEACTABIATh MOJydE€HHbIE PEe3yIbTaThl MO3HABATEIBHON EATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh IMPE3CHTAlUI0  PE3ylIbTaTOB  BBHIMOJHEHHUS  XUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOrO OMbITa, JabOpaTOpHON pabOThl MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI IO3HABATEIBHOU H
HCCIIEIOBATENIbCKON JESITEIbHOCTU MPHU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAHUA MO3ULMN (0OCYXACHHS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOPJUHAIIMS COBMECTHBIX IEHCTBHI, ONpeielieHne KPUTEPHEB 0 OI[EHKE KaueCTBa BHIMOJIHECHHON
paboThI U ApYyTHE).

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPEACATh LENH JAEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIISTH,
KOHTPOJHUPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTD, BEIOMpATh Hanboee
s¢deKkTUBHBIE CIIOCOOBI PellleHUs] YYeOHBIX U MO3HABATEIbHBIX 3a/a4, CAMOCTOSITEILHO COCTaBIIATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN alTOPUTM JIEHCTBUI MpU BBHIMOJHEHUH 33aJaHUN C y4ETOM
MOJIy4YeHHUs HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX W pEAKIHUAX, OICHHUBAThH
COOTBETCTBHE TOJIYYEHHOTO pe3yiabTaTa 3asBIEHHON IIeM, YMEHHEe HCIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJITaHUH.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHHIO O00S3aTEIBHOTO  COJIEp)KaHus,
YCTaHOBJICHHOTO JaHHOW  QenepanbHON paboueil mporpamMMmoi, BBIACNISIOT: OCBOCHHBIE
00y4aronMMuUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUMN, crielu(rIecKue I MpeIMeTHOM



oOnactu «XI/IMI/ISI», BUJblI ACATCIIBHOCTU IIO IIOJYYCHHUIO HOBOI'O 3HAHUA, €TI0 HHTCPIIPETALNH,
Hpeo6pa30BaHmo 1 MPUMCHCHUIO B PA3JIMYHBIX y‘-ICGHBIX 1 HOBBIX CUTyallUsaX.

K konmy oOydenuss B 8 kJiacce ImpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHSTHI: aToM, MOJIEKYJa, XUMHUYECKHI
3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OJHOPOHAS U HEOJAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIApHAs Macca, MaccoBas [JOJs XUMHUYECKOrO JJIEMEHTa B COCIUHCHUH,
MOJISIPHBIH 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, JICKTPOOTPHUIIATEIIBHOCTD, CTCIICHD
OKHCJICHHS, XUMHUYECKas peakius, KIacCU(UKAIMS PEaKIUil: peakiid COCAHMHCHUS,
peaKIMy pa3ioKEeHUs, PEaKIliy 3aMeIICHUs, peakKIIMi 0OMEHa, K30- M YHAOTEPMUUYECKUE
peakiuu, TerIoBo 3 deKT peakiuu, siApo aToma, IEKTPOHHBINA CIIOM aToma, aToMHas
opOuTans, pajuyc aroMa, XUMUYECKas CBS3b, MOJSIPHAS W HEMOJSpHAas KOBAJICHTHAs
CBSI3b, HMOHHAs CBS3b, WOH, KAaTHOH, AaHHUOH, pPACTBOP, MaccoBas JOJS BENIECTBa
(TIpoLIeHTHAsI KOHIICHTPAIIKS) B paCTBOPE;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHUA W TPUMEHSATH OTH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHU;

HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY JJISI COCTABJICHHS (DOPMYIT BEIIECTB ¥ yPaBHEHHI
XUMHUYECKUX PEAKIIHiL;

OTIPeNesATh BAJICHTHOCTh ATOMOB JJEMEHTOB B OWHApPHBIX COCIWHEHUSX, CTEICHBb
OKUCITICHUS JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, TPUHAUICKHOCTh BEIIECTB K
OmpeNeNnéHHOMY KJacCy COeAWHEHUH 1o ¢dopMynaMm, BHJA XUMHYECKOH  CBS3U
(KoBajieHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbica [lepuoamdeckoro 3akona JI. M. MenneneeBa: IE€MOHCTPHUPOBATH
[NOHMMAaHHUE [EPUOANYECKON 3aBUCHUMOCTH CBOWCTB XHMHMYECKHX D3JEMEHTOB OT HX
nonoxenus B Ilepuonnueckoll cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaapo;

ONMHCBIBaTh U  XapakTepuzoBaTh Tabiauunyro ¢opmy Ilepuoanueckoil  cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas noxarpymnmna (A-rpynma)» u
«mobouynas mnoarpynmna (b-rpynma)», Manbsle U OosbliMe MEPHOIbI, COOTHOCHUTH
o0o3HavyeHus, KOTOpble uMerTcs B Tabnuie «llepronuyeckas crucreMa XUMHYECKHUX
anemenToB Jl. M. MenaeneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOECHHS aTOMOB
XMMHUYECKUX DIIEMEHTOB (CocTaB M 3apsAl sapa, oOIllee 4YHUCIO DJJIEKTPOHOB U
pacnpeseneHue uxX mo EKTPOHHBIM CIIOSIM);

KIIACCU(UIIMPOBATh XUMUYECKHE SJIEMEHTHI, HEOPraHMUYECKHE BEIIECTBA, XMUMHUYECKUE
peakiuu (MO 4YHMCIYy M COCTaBYy YYAacTBYIOUIMX B PEAKLUUU BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB Pa3IHMYHBIX
KJIacCOB,  MOATBEpXKJas  OMNHMCAaHWE  MpPUMEpaMU  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTM OT MX KAaue€CTBEHHOTO COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;
BBIYUCHATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJIF0 XMMHYECKOTO 3JIeMEHTa Mo (opMylie COeIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN pPEeaKIUu;



MPUMEHSATh OCHOBHBIE OIEpAlldd MBICIUTEIBHON ACSITENIbHOCTU — aHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIEHHE, CHUCTEeMAaTH3AIMI0, KIACCH(HUKALNIO, BBISIBICHUE TNPHUYUHHO-
-CJI€[ICTBEHHBIX CBSI3€M — Uil M3Y4YEHUsT CBOMCTB BEUIECTB M XUMHYECKHUX pPEaKLHi,
€CTECTBCHHO-HAYYHbIE METOJbI MMO3HAHUS — HAONIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

ClIeIOBaTh  IMpaBWJIaM  I[OJIb30BAHWS  XHUMHYECKOW TOCYAOW U J1aOOpPaTOpPHBIM
o0opy/loBaHHEM, a TaKKe IMpaBUiIaM OOpAalICHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBITIOJHEHHUIO JT1a00PAaTOPHBIX XHMHYECKUX OTIBITOB IO TOJTYYCHHIO U
coOupanuio ra3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHE HKCIEPUMEHTHI IO PAaCMO3HABAaHUIO PACTBOPOB IIETOYECH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTHUe).

K xoniy oOydyenust B 9 kjacce IpeiMETHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMMUYECKUX MOHSITHM: XMMHYECKUN D3JIEMEHT, aroM,
MOJIEKYJa, UOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHUIATENLHOCTD, CTEIIEHb OKUCICHMSI, XUMHUECKasl peaKkius, XUMUYECKas CBS3b,
TEIUIOBOM 3(PQeKT peakuuud, MOJb, MOJSIPHBI 00bEM, pPACTBOP, AIIEKTPOJUTHL,
HEDJIEKTPOJIUTHI,  BJEKTPOJIUTUYECKash JUCCOIMAllMsi, peakuuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIICHHE
U BOCCTaHOBJIEHHE, aJUIOTPOIUs, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJIEHTHas,
WOHHAs, MeTaJUIMuecKas), KpUCTaJUIMuecKas pemérka, KOppO3us METaJIOB, CILUIABHI,
CKOpPOCTh XUMHYECKOW peaKkIuu, NpeaeapHo qonyctumas konmnenTpanus [1JIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHH W MPUMEHATH O3TU
MOHSATHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHUIA;

WCI0JIb30BAaTh XMMHYECKYIO CHUMBOJIMKY JUIsl COCTaBlIeHUs (DOpMYJT BEIIECTB U YpaBHEHUN
XUMHYECKUX PEaKIINii;

OTPEJIENIATh BaJCHTHOCTh U CTETNIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K OMPENeIEHHOMY KJIacCy COEAMHEHUN
no QopmynaMm, BHJI XUMHYECKOM CBsI3U (KOBAJCHTHAsl, WOHHAs, METAJJIMYECKas) B
HEOPraHMYECKUX COCIMHEHUSX, 3aps/l HOHA M0 XUMUYECKOU GopMyrie, XapakTep Cpeibl B
BOJHBIX PAacTBOPAX HEOPraHUYECKUX COCAMHEHUU, THUI KPUCTAIUIMUYECKONW peléTKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona J{. . MenzaeneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHHe: OMHCHIBATh M XapakTepuzoBaTh Tabnuunyo ¢opmy Ilepronundeckoii
CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3iu4aTh MOHITHS «TJIaBHAS MOATPYINa (A-rpymnmna)»
u «moboyHas noarpynna (b-rpymma)», Mmanble W GoJblliMe NEPHOJIbI, COOTHOCHUTH
00O3HaueHMs, KOTOpbIE MMEIOTCS B MEpPHOAMYECKON TabnMile, C YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHMUECKHX 3JEMEHTOB (COCTaB W 3apsl] s.pa,
oO11ee 4YUCIO HJIEKTPOHOB M paCHpe/ieieHue HUX MO 3JIEKTPOHHBIM CIOSM), OOBICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M MX COCIUHEHUH B Mpenenax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYII C YIETOM CTPOEHUS UX aTOMOB;
KJIaccu(UIUpoOBaTh XUMHUYECKHUE D3JIEMEHTHI, HEOPraHWYEeCKHUE BEIECTBAa, XUMHUYECKHUE
peakuuu (MO 4YMCIYy M COCTaBY YYacTBYIOUIMX B PEAKLUUU BEIIECTB, IO TEIJIOBOMY
3pdexTy, 10 U3MEHEHHUIO CTETIEHEeH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIIKE U CTIeNU(UIECKUE XUMHUUECKUE CBOWCTBA MPOCTHIX
U CJIOXHBIX BEIIECTB, MOATBEP)KIas ONHCAaHHE MPUMEPAMHM MOJICKYJISPHBIX M MOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

COCTaBJIATh YPAaBHEHHS SJIEKTPOJIMTHYECKON IMCCOLMAIMHM KUCIOT, IIEJOYeH U CoJieH,
MOJIHBIE U COKpAIIEHHbIE YPaBHEHUS PEeaKIHii MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHid,
MOITBEPXKAAIOIINX CYIIECTBOBAHHE TEHETHUYECKON CBSA3HM MEXK/IY BEIIECTBAMH PA3IMUHBIX
KJIaCCOB;

pacKphIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuii;

MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIUUCIIATH OTHOCHTEIHHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHMUYECKOTO 3JIeMeHTa 1Mo (opMyJie COETUHEHUS, MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI MO YPABHEHHUIO XUMUYECKON PEaKIIHH;

coOmomaTh MpaBWia  TOJB30BAHUS  XUMHUYECKOH TMOCymodl ©  1abopaTopHBIM
o0opy/noBaHHEM, a TakKe INpaBHia OOpAlEHUs] C BEIIECTBAMU B COOTBETCTBHHM C
WHCTPYKIUSMH TIO BBITIOIHEHUIO JTA0OPATOPHBIX XHMHUYECKHX OTIBITOB IO TIOJTYYECHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIIMH, IOATBEPXKAAIONINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpomMuia-, uoauia-, KapOoHat-, ¢ocdart-,
CHJIMKAT-, CylIb(aT-, THAPOKCHU/I-MOHBI, KATHOHBI aMMOHUS ¥ HOHBI U3y4EHHBIX METAJIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTENBHON JEATENbHOCTH — aHAJIW3 M CUHTE3,
cpaBHEeHHe, 0000IIeHNE, CUCTEMATH3alMIO, BbISIBICHHE TPUUNHHO-CIICACTBEHHBIX CBsA3EH
— I W3y4eHMs CBOMCTB BEIIECTB M XMMMUYECKMX pEaKLUi, €CTeCTBEHHO-HAy4YHbIE
METO/Ibl IO3HAHUS — HAOI0AEHUE, U3MEPEHHE, MOAETUPOBAHHE, IKCIIEPUMEHT (peasIbHbIN
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LN(POBbHIE)
n/n TeM MPOrpaMmbl Bcero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YyeraoBeKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Boaopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnean 3. Ilepuoanueckuii 3akoH u llepuoguyeckas cucrema xumuideckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMUYeCKuX 3aementoB J1. U. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma
XuMu4ecKkasi CBA3b.
3.2 OKI/ICJII/IeTceJ?I)H(;- : 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I10 68
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9 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrtpoiasbubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4YecKHe peakuuu
[ToBTOpEHue u yriyoieHue 3HaHul bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKHE PEaKIMU B PAaCTBOPAx https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
- Oimz;l Xap%\l;(szpI/ICTI/IKa xgzmqec:?x . BuGmorexa [OK
. 3JIEMEHTOB -TPYIIIBL. au
Pyl P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
25 onewenton VA-rpynma, Asor,qochoprx | 7 ;| BiGmoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | o S 8 1 , | Do ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Merajlibl M UX COCTUHEHU ST

31 06 . 4 bubnuoreka [IOK
' HIHE CBOHETEA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bu6mmoreka [IOK
. AXKHCUIIINEC METAJJIbI U UX COCAUHCHU A httpS://m.edSOO.rU/7f418_636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»kaomias cpeaa
41 B 3 bubmmoreka [IOK
. CIICCTBA U MaTCpHAJIbl B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
CICPBHOE PpEME https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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