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IHosscHuTEABbHAA 3AIIMCKA

PaGouass mporpamMMa 1O XWMHUM Ha YPOBEHb OCHOBHOTO OOINEro OOpa3oBaHHs ISt
obOyuatomuxcst 8-9-x kmaccoe MOY OOII Ne 17 pa3paboTana B COOTBETCTBHH C
TpeOOBaAHUSMU:

o ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit
denepanuny;

e mpuka3za MunnpocBemenus ot 31.05.2021 Ne 287 «O0 yTBepkaeHUU
denepanbHOrO TrOCYAapCTBEHHOTO 0O0pPa30BAaTEIBLHOIO CTAHJIApPTa OCHOBHOIO
o0111ero 0opa3oBaHuUs»;

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHun deaeparbHON
00pa30BaTebHOM MpOorpaMMbl OCHOBHOT'O 0011Iero 00pa30oBaHUs»;

e mpukaza MunmnpocenieHuss ot 22.03.2021 Ne 115 «O6 yrtBepxkaenuu I[lopsinka
OpraHM3alMi U OCYILECTBICHHUS 00pa30BaTEIbHON JEATEIbHOCTH 110 OCHOBHBIM
o0mieo0pa3oBaTebHbIM  MpOTrpaMMaM —  OOpa3oBaTeIbHBIM  MPOTPaMMaM
HAYaJIbHOTO O0ILEro, OCHOBHOT'O OOILEro U CPEeAHEro 00111ero o0pa3oBaHus»;

o Konnenuuu npenogaBaHusi y4eOHOT0 npeaMeTa « XUMHU;

o KoHuenuuu sK00ruyeckoro o0pa3oBaHus B cucTeMe 001ero oopazoBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKHE TPeOOBaHMs K OpraHHU3aIUsIM
BOCIIMTAaHUS M OOy4YeHMs, OTAbIXa M O3/J0POBJIECHMS JETed U MOJIOAEKN,
YTBEP>KJICHHBIX [TOCTAHOBJIEHHEM TJIAaBHOrO caHuTapHOro Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBLI U TPEOOBAHUS K OOCCIICYCHHIO
O6e3omacHOCTH U (W) O€3BPEIHOCTH JUIsl YelloBeKa (aKTOPOB CPEIbl OOUTAHUSY,
YTBEPKACHHBIX MIOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpada ot 28.01.2021 Ne
2;

e (enepanbHOl paboueil mporpaMmbl IO YUeOHOMY TPEIMETY «XUMHUS.

PaGouass mporpamMMa OpHEHTHpPOBaHA Ha IIeNieBble MPUOPUTETHI, CHOPMYITHPOBAHHBIC B
(benepabHON paboyeil mporpaMMe BOCIIUTaHUS U B paboueil mporpamme Bocriutanus MOY
OOMLI Ne 17. Tlporpamma o XuMHUHU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus COCTaBICHA
Ha OCHOBE TpeOOBaHUIl K pe3yjabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOI MPOrpaMMbl
OCHOBHOTO o0miero oOpaszoBanus, npencraBieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
(dbenepasibHON paboueld MPOrpaMMbl BOCIIMTAHHS W C YYETOM KOHIEMIUU TPENoaBaHus
y4eOHOro mpeaMera «XuMHUs» B 00pa3oBaTeIbHbIX opranusanusx Poccuiickoit denepamuu.

[IporpamMma 1O XUMHH JaeT MpPEICTaBIEHHE O IIeNsAX, OOmel cTparernu OoO0ydYeHHS,
BOCIIUTAHMSI U Pa3BUTUSA OOYyYalOUIMXCS CPEJACTBAMH y4eOHOTO MpenMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE TIPEMETHOE COJIepIKaHUe, MPEeTyCMaTPUBaeT pacIpelelieHue ero 1o Kiaccam
U CTPYKTYpPHpOBaHHE IO pa3felaM M TeMaM MPOrpaMMbl MO XHUMHH, OIpPEAeseT
KOJIMYCCTBCHHBIC W KAYECTBCHHBLIC XApPaKTCPUCTUKHU COACPIKAHHA, PCKOMEHAYEMYIO
MOCNIE0BATEIHHOCTh U3YYCHHUS] XUMUU C YYETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JJOTUKH y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJYaIOIMUXCs, OMPEACIIICT
BO3MOXXHOCTH TPEAMETa JJIs pealn3alui TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsA, a TakxKe
TpeOOBaHUI K pe3ynbraTaM OOyYeHHsS XMMUU Ha YpOBHE IeNield M3ydeHHs IpeaMera u
OCHOBHBIX BHJIOB Yy4eOHO-TTO3HABATEIHHON JEATEIFHOCTH OOYYAOIIETOCs IO OCBOCHHUIO
y4eOHOTO co/lepKaHMsl.



3HaHUE XMUMHHU CIYKUT OCHOBOH JUIs ()OPMHUPOBAHMS MUPOBO33PEHUSI 0OYUaIOIIErocs, ero
IIPEJCTAaBICHUA O MaTepHaJbHOM €IUHCTBE MMpa, BaXHYI pOJb WUIPaloT (opMHpyeMble
XMMHEN TPEACTABICHHUS O B3aMMONPEBPALICHUSX SHEPTUH U 00 DBOJIOLMH BEILIECTB B
IPUPOJE, O MYyTAX pelIeHHs II00albHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA —
CBIPDbEBOM, DHEPreTHUECKOW, TMHIIEBOM W OSKOJIOTMYECKOH Oe3omacHOCTH, mpolieM
3IpaBOOXPaHEHHUS.

N3ydenue xumuu:

e CrmOCOOCTBYET peaymM3aliii BO3MOXKHOCTEH I caMOpas3BUTHS W (POpMHUpPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 00IIeH ¥ (PyHKIIMOHAIBHON rPaMOTHOCTH;

e BHOCHT BKJIaJ B (OpMHpOBaHHE MBIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JaroIMXCsl, HABBIKOB HX CaMOCTOSATEIBHOW  Y4eOHOH  JIeATSIBHOCTH,
OKCIIEPUMEHTAIBHBIX ¥ HCCIICIOBATCIIbCKMX YMEHHM, HEOOXOJUMBIX Kak B
MTOBCEIHEBHOM JKHM3HH, TaK U B IPOPECCHOHATBLHON JCSITEIbHOCTH;

e 3HAKOMHUT CO CIEMU(PUKON HAYIHOT'O MBIIIJICHUS, 3aKJIaIBIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs1a HA €IUHCTBO IPHUPOJIBI M YEIOBEKa, SIBISCTCS OTBETCTBEHHBIM 3TAllOM B
(hOpPMUPOBAHNUN ECTECCTBCHHO-HAYYHON TPAMOTHOCTH O0YJarOIIHXCS;

e croco0cTByeT (hOPMUPOBAHHIO IEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHMUSM, K TIPHPOJIC, K UEJIOBEKY, BHOCHT CBOH BKJIaJ B JKOJOTUYCCKOE
o0Opa3oBaHue 00yJarOIIUXCS.

HaHHHC HaIlpaBJICHUA B 06y‘IeHI/II/I XAMHHA 00€CIeYnBarOTCs CHCHH(I)HKOﬁ COACPIKaHUA
yT-I€6HOFO npeamera, KOTOpBIfI ABJIACTCA NCAArOrm4CeCKr agallTUPOBAHHBIM OTPAXKCHUCM
0aszoBoi HAayKH XUMHHU Ha ONPCACIICHHOM 3TAlIC €€ PAa3BUTH.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs OPUEHTUPOBAH HAa OCBOCHHE
00y4aroIuMUCs CUCTEMbI IIEpBOHAYATILHBIX TOHATUH XUMUH, OCHOB HEOPraHUYECKONH XUMUU
1 HEKOTOPBIX OTAENbHBIX 3HAYMMBbIX MOHATHI OPraHUYeCKOW XUMHUH.

CrpykTypa coaepkaHusi NMPOrpaMMbl MO XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoja K ee uzydeHuro. ComepxaHue CKIAIbIBACTCA U3 CUCTEMBI NOHATHI O XMMHUYECKOM
AJIEMEHTE UM BELIECTBE M CUCTEMbl MOHATUH O XMUMHUYECKOW peakuuu. OOGe 3T CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 110 IPUHILMILY MOCIEN0BATENIBHOIO PA3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUM Pa3HOT0 YPOBHS:

e ATOMHO-MOJICKYJIAPHOI'O YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUSA

° HCpI/IO,Z[I/I‘lCCKOFO 3aKOHa I[I/I MeHaeneeBa Kak OCHOBHOT'O 3aKOHa XHUMUU,

e YUCHUSA O CTPOCHHHU aTOMa U XHUMHYISCKOM CBs3HU,

. Hpe,Z[CTaBJICHI/Iﬁ 00 BHCKTPOJ'II/ITI/I‘ICCKOI‘/’I Aucconanru BEIICCTB B paCTBOpaXx.

Teopernueckne 3HAHMS PAcCMATPUBAKOTCS HAa OCHOBE SMIMPHYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIENOBATEIbHO OT OJHOTO YPOBHSA K JIpYromy,
BBINONHSASA (QYHKIMU OOBSICHEHHS] U MPOTHO3WPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IIPUMEHEHMS U MOJIy4YEHUs U3y4aeMbIX BEIIECCTB.

OcBoeHne mnporpaMMbl MO XHMHH CHOCOOCTBYeT (DOPMUPOBAHHMIO NPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIIEN HAay4YHOM KapTHUHBI MUpAa B JIOTHKE €€ CUCTEMHOM NPUPOJBHI,
LIEHHOCTHOT'O OTHOILIEHUs K HAay4YHOMY 3HAaHUIO M METOJaM II03HaHUsA B Hayke. M3ydeHue



XUMHH TPOUCXOJUT C TPUBICYCHHEM 3HAHWHA M3 paHee M3YYCHHBIX YYeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «Pusuka. 7 Kiaccy.

[Ipn mM3ydyeHUn XUMUHM TPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB XMMHYECKON HAyKU Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EATEIHHOCTH YEIOBEKa U KakK
OJTHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYpbl. 3agadya y4eOHOro MpeaMeTa COCTOUT B
(OpMUPOBAHUH CHCTEMbI XMMHYECKUX 3HAHUM — BaXKHEUINX (PaKTOB, OHSTHI, 3aKOHOB U
TEOPETUYECKUX TIOJOKEHUH, JOCTYMHBIX OOOOMIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
S3pIKa HAYKH, B MPHOOIIEHUU K HAYYHBIM METOJaM IO3HAHUS MPH M3yYEHUH BEIICCTB U
XUMHUYECKUX peakuui, B (POPMUPOBAHUU M PA3BUTHH IO3HABATENBHBIX YMEHUH U HX
MPUMEHCHUH B Yy4YeOHO-TIO3HABATEIPHOH M Y4eOHO-HCCICIOBATEIBCKONW JCSTEIbHOCTH,
OCBOEHUU MpaBUil 6€30MacCHOr0 0OpaIleHUs C BEIIECTBAMU B MOBCEAHEBHON KHU3HU.

[Ipy u3yyeHHMM XUMUM Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMsI Ba)KHOE 3HAUEHUE
puoOpeu Takue 1elu, Kak:

e (¢opMupoBaHHE  HWHTEIUIEKTyaJlbHO  pPa3BUTON  JUYHOCTH, TOTOBOM K
caMo00pa30BaHMI0, COTPYIHUYECTBY, CAMOCTOSITEIEHOMY NPUHSTHIO PpEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

e HAaNpPaBJICHHOCTh OOYyYEHHUS HA CHUCTEMATHUYECKOE MPHOOLICHHE OOy4arommuxcs K
CaMOCTOSTEJIbHON MO3HABATEJIbHON JEATEIbHOCTH, HAYYHBIM METOJIaM IO3HAHMS,
(GOpMHUPYIOIUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

e o0ecreueHue YCJIOBUMN, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIIbITa
pa3HoO0Opa3HON NeATeNbHOCTH, MO3HAHMUSI M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIINIA), UMEIOIIMX YHUBEpPCATbHOE 3HAUYEHUE IS Pa3IMYHBIX
BUJIOB JIEATEIBHOCTH;

e (opmupoBanue o0l GYyHKINOHATIBHON U €CTECTBEHHO-HAyYHOU TPaMOTHOCTH, B
TOM 4YHCJIE YMEHUN OOBSICHATH W OLIEHHWBATH SBJICHMSI OKPYXAlOIIEro Mupa,
VICIIOJIb3YS 3HAHUS U OIIBIT, ITOJIyYE€HHBIE DX U3YUYEHUU XUMUH, IPUMEHATH UX IIPH
pelieHny mpobsieM B MOBCEIHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

e (opmupoBanue y o0O0ydYarOIMXCSd T'YMaHUCTHUECKUX OTHOIIEHUH, NOHUMaHMS
LIEHHOCTU XMUMHYECKUX 3HAHWM JUIsl BBIPAOOTKU 3KOJIOTHYECKH I1€J1eCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JAEATENBHOCTH B LEISIX COXPAaHEHHsS CBOETO
310POBBS U OKPYXKAIOIIEH IPUPOTHON CPEJIbI;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJI H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKHX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpOGMIs M HANpPaBIEHHOCTH JalbHEHINEro
00yJeHUsI.

OOmiee 4MciO 4acoB, OTBEJIEHHBIX JJIS M3YYEHUS XMMHMUM HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3zoBaHusi, coctaBisieT 136 yaco: B 8-M kiacce — 68 vacoB (2 yaca B Henenwo), B 9-m
kiacce — 68 yacoB (2 Jaca B HEJIETIO).

Jlns peanu3aniiyl IpOTpaMMbl UCTIONB3YIOTCS YU€OHHKH, JOMYIIEHHBIE K HCIOJIb30BAHUIO
MIpHU pean3aly UMEIOLIUX IOCYIapCTBEHHYIO aKKPEIUTAI0 00pa30BaTeIbHbIX MPOrpaMm
HayaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpeHero o0IIero oopa3oBaHUsl OpraHU3ALUSMHU,
OCYILIECTBISIOUIMMU  00pa30BaTeNbHYI0 JEATEeIbHOCTh, MPHKAa30M MUHIPOCBEIIEHHUS OT
21.09.2022 Ne 858:



e Xummsa, 8 xmacc/ Tlabpuensu O.C., Octpoymo W.I'., CnagxoB C.A., AO
«3narenscTBO "l[IpocBemienue»;

e Xummsa, 9 xmacc/ TIabpuensu O.C., Octpoymo W.I'., Cnagxo C.A., AO
«3narenscTBO "l[IpocBemienue»;

o <>

DJeKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI, JAOMYILECHHBIC K UCIIOIB30BAHUIO TIPU pealTu3aliii
UMEIOIIUX TOCYAapCTBCHHYIO aKKPEIMTALUI0 00pa3oBaTeNbHBIX IPOrpaMM Ha4yaJbHOIO
00I11er0, OCHOBHOTO OOIIIEro, CpeaHero oduiero oopa3zoBaHus MpukazoM MUHIPOCBEUICHUS
ot 02.08.2022 Ne 653:

e Xwumus, 8 knacc, DI'TAOY AI1O «Akanemuss Munnpocemenust Poccuny;

o Xumus, 9 kiacc, DI'AOY AI1O «Akanemust MunnpocsemeHus Poccuny;

e DIEKTPOHHBIN 00pa3oBaTesbHBIN pecypc «JlomamHue 3aganus. OcHOBHOE oOiiee
obpazoBanue. Xumusn», 8—9 kimacc, AO «M3narensctBo "l[IpocBemenue»;

e Tpenaxep «O6mnako 3HaHui». Xumus. 8 kitacc, OO0 «Puznkon JIady;

s <,.>.

Coaep:kanue yueOHOro npeamMera

wr
8-1 KJace
HepBOHa‘laJILHbIe XUMHNYECKHUE NMOHATUA

[Ipenmer xumuun. Poiab XuMHM B )KU3HU YeIOBEKa. XMMHS B CUCTEME HayK. Tela v BelecTna.
@du3nuecKrue CBOWCTBA BELIECTB. ArperaTHoe cOCTOsHHE BemlecTB. lloHsTHE O MeTomax
nmo3Hanus B XxumuH. Yucteie BemecTBa u cMecu. CriocoObl pa3ieNieHus CMECEi.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENBHAs aTOMHasg Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMHYECKOTO 3JIEMEHTA B COCIMHECHUN.

KommuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsI3b KOTMYECTBA, MACChl M YUCIa
CTPYKTYPHBIX €IMHHUII BellecTBa. PacueTsl o opMynaM XUMHUYECKHX COCTUHEHHI.

Ou3nYecKue MU XUMHUYECKUE SBICHUS. XHMHUYECKas peakuus W €€ MPU3HAKU. 3aKOH
COXpaHEHUS MacChl BemecTB. XHWMHUeCKHe YypaBHeHHs. Kiaccupukanus XUMHUECKUX
peaknuii (CoeuHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMHUYEeCKHUI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOW MOCYy[0i, mpaBuiaMu paboThl B J1a00OpaTopuud U NpUEeMaMu
oOpareHus: ¢ 1a00paTOPHBIM 000pyIOBaHHEM, U3yUEHUE U OMHMCaHUE (PU3MUECKUX CBOUCTB
00pa310B HEOPraHUYECKUX BEIECTB, HaOmoIeHne Qu3ndeckux (IJIaBieHHE BOCKa, TasHUE
JbJa, paCTUpAaHUE caxapa B CTYIIKE, KUIIEHHE U KOHJEHCALUs BOJbl) U XMMUUYECKUX (TOpEeHUE



CBEYH, MPOKAJIUBAHUE MEAHOM MPOBOJIOKU, B3aUMOJECHCTBHUE Meja C KUCIOTOM) SIBJICHHIA,
HaOJIIOJICHWEe M OINHCAaHUE MPU3HAKOB IMPOTEKAHUS XUMHUYECKHX peakluil (pasiokeHue
caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTHI C XJOPHIOM OapHsi, pa3loKEHHE THUIAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMOJIeHCTBUE Xkene3a ¢ pactBopoM cos meau (1), uzydenue
CrocoOOB pa3JielieHus] CMECEi: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAHWE, BBITAPUBAHUE,
TUCTHIUISIMS, XpoMaTorpadus, MpOBEACHUE OYHMCTKH MOBAPEHHOW COJIM, HAOJIOJEHUE U
OINMHMCAaHUE PE3yIbTATOB MPOBEACHUS OIBITA, WILUTFOCTPUPYIOMIETO 3aKOH COXPAHCHUS MAacCHI,
CO3/1aHHE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Basxuneiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Boznyx — cmech rasos. CocrtaB Bozayxa. Kuciopoa — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B mpupone, (u3nMueckue UM XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunpl. Ilpumenenune xuciaopona. CrocoObl NOTy4YyeHUs KUCIOpoJa B
naboparopun U TnpombliuieHHOCTH. KpyroBopor kucinoposa B mnpupoge. O30H —
AIUIOTPOIHAS MOTUPHUKAIHS KUCIOPOAA.

TermoBoit >PQexT XUMHUYECKOH peaknud, TEPMOXHMHUYECKHE YypaBHEHHS, OK30- U
9HAOTEPMHUUYECKHE PEAKLMHU. TOIUIMBO: Yrojib W METAaH. 3arps3HEHUE BO3AYyXd, YCHIICHUE
napHUKOBOTO 3 dexra, pa3pyieHre 030HOBOTO CIIOS.

Bonmopon — saneMeHT u mpocToe BemecTBo. Haxoxxaenne Bogopo/a B mpupo/ie, pusuueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHust. Kucmotsl u conu.

MousipHblii 00b€M ra3oB. Pacuersl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue CBONCTBA BOAbl. Boma kak pactBoputens. PactBopsl. Hacklennsie n
HEHACBIIICHHBIE PacTBOPBL. PacTBOPUMOCTB BelecTB B BoAE. MaccoBas 10/ BELIECTBA B
pacTtBope. Xumuueckue cBoiicrBa Bojbl. OcHoBaHMs. Posib pacTBOpOB B MpUpPOJE U B KU3HU
yenoBeka. KpyroBopor Bozbl B npupoje. 3arpsA3HeHHe NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuasl. Kiaccuduxanms OKCHIOB:
cojeoOpasyomue (OCHOBHBbIE, KHCIOTHbIE, aM(OTEpHbIE) M  HECOJIE0Opa3yIoLIHe.
Homenknarypa okcugoB. ®dusznueckue MW XUMHUYECKHE CBOMCTBa OKcHIOB. [lomyuenue
OKCHUJIOB.

OcnoBanusa. Kiaccudukanust OCHOBaHWMN: IMENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Howmenkiarypa ocHoBaHuii. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lomyueHne

OCHOBaHUMH.

Kucnotsl. Knaccuduxamus kuciaor. Homenknarypa kuciaor. Ousnyeckue M XUMHUYECKUE
cBorictBa KUcnoT. P akruBHoctu metaiuioB H.H. bekerosa. [Tonydenue Kucior.

Comu. Homenknatypa coneil. dusznueckne M XHUMHUYECKHE cBoicTBa cosei. [lomyuyenue
COJIEH.

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COCIUHEHMH.

XUMHYECKHH IKCIIEPUMEHT:



KaueCTBEHHOE OMNpeAeNiCHUE COACPKAHMs KHCIOpOAa B BO3AyXe, IMOJIyUYCHHE, cOOHMpaHue,
pacro3HaBaHHe M U3y4Y€HHE CBOMCTB KHCIOpPOJa, HAONIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHSI BO3HUKHOBEHUSI U MPEKpaIleHUs ropeHus (moxkapa), 03HaKOMJICHUE
¢ oOpa3liaMu OKCHUJOB M ONHCAHHE UX CBOWCTB, MOJY4YEHHE, COOMpaHUE, PACclO3HABAHUE U
M3yYeHHE CBOKMCTB BOjOpoja (ropeHue), B3auMozelcTBUe Bojopoaa ¢ okcuaoM menu (1)
(BOBMOXKHO  MCIIOJIb30BAaHME  BHJIEOMATEpPHANIOB), HaOmiojeHHe 00pa3loB  BEIIECTB
KOJIMYECTBOM | MOJb, MCCIIEOBAaHME OCOOEHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3IM4HOMN
pPacTBOPUMOCTBIO, PHUTOTOBJICHHUE PACTBOPOB C  OMNPEACNIEHHOM MaccOBOW  JoJei
PacTBOPEHHOT'O BEILECTBA, B3aUMOJICHCTBHE BOABI C METaUIaMH (HATpPHUEM U KaJbIUEM)
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHUAIOB), HCCIeIOBaHUE 00pa3lOB HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHUE U3MEHEHHUSI OKPACKU MHIUKATOPOB B PacTBOPAX
KHCIIOT U Llenoued, m3ydeHue B3aumopeiictBus okcupa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIAMH, PEaKUUi HEUTpaIM3aluy, IOJy4EHHE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeTaula JPYI'MM M3 pPacTBOpa COJIM, pELICHUE
OKCIICPUMCHTAJIbHBIX 3aJ]a4d 110 TECME «Baxkuelmme Kiacchl HCOPTaHNYCCKUX COGHHHGHHﬁ)).

Hepuoguueckuii 3akon u Ilepuoamueckass cucrema xumuyeckux 3jiaemenros J[.H.
Menaeieena. Crtpoenue aTOMOB. XumMuueckas CBA3b. OKHCJINTETBLHO-
BOCCTAHOBHMTEJIbHbIC PeaKIUH

HepBbIe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaLII/II/I XUMHUUYECKHX 3JeMeHTOB. lloHsaTue o rpymimax CXOJHBbIX
9JICMCHTOB (HIGJIO‘IHI)IG U MCJIOYHO3CMCIIBHBIC MCTAlJIbl, TIaJIOICHbI, HWHCPTHBIC ra31)1).
3JI€MCHTBI, KOTOPELIC O6p33y1-0T aM(bOTepHLIC OKCHAbI U TUAPOKCUBI.

[lepuonnueckuin  3akoH. Ilepuonnueckass cucrema XUMUYECKUX dneMeHTtoB [J[.M.
MenpeneeBa. Koporkonepuoanast u JuiMHHoNepuoaHas ¢opmsel Ilepuoanyeckoil cuctembl
xumuyeckux snemeHtoB JI.M. MenneneeBa. Ilepuonsl u rpymnmbl. DUZHYECKUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpOEHUE AJIEKTPOHHBIX
o0onouek aroMoB TepBbIX 20 xumuueckux saemMeHToB Ilepuommueckort cucremsr J[.U.
MenpeneeBa. XapakTepuCTHKa XMMHYECKOTO JJIEMEHTa II0 €ro IOJOXKECHUID B
[Iepnonnueckoii cucreme /I.11. Menneneena.

3aKOHOMCpHOCTI/I HU3MCHCHUA paJjuyCa aTOMOB XHUMHNYCCKUX J3JICMCHTOB, MCTAJUIMYCCKUX H
HEMETAJNIMYSCKUX CBOMCTB MO rpyiimam 1 nepuojam.

3nauenue [lepuoguueckoro 3akoHa u Ileproanyueckoi CUCTEMbl XUMHUECKUX 3JIEMEHTOB ISt
pa3BUTHS Hayku U npakTuku. [[.1. MeHnneneeB — yueHbIl U TpaXJaHVH.

Xumuueckas CBSI3b. KoBanientHas (momsipHast u HEMOJISIpHAas) CBSI3b.
DJIEKTPOOTPHULIATENIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHns. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC pCaKkmuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKHH IKCIIEPUMEHT:



u3yueHne o0pa3loB BELIECTB METAIIOB U HEMETAJJIOB, B3aUMOACHCTBUE THIPOKCUIA IIMHKA
C pacTBOpPaMM KHCIOT M IIENOYEH, MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHHE, PEAKLIUHU PA3JI0KEHUS, COCUHEHMUS).

Me)KHpeL[MeTHLIe CBH3HU

Peanuzanust MeXOpeaAMETHBIX CBS3€M MPU M3YYEHUU XMMHUHU B 8-M KJIacC€ OCYIIECTBIIACTCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHA, TaK W TOHSITHIA,
SIBIISIFOIIUXCS CUCTEMHBIMH JJIs1 OTJETBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

O6H_II/IG CCTCCTBCHHO-HAYYHBIC ITOHATHUA: Hay‘lHBIfI (baKT, THUIIOTE3a, TCOpUA, 3aKOH, aHAJIN3,
CHUHTC3, KJIaCCI/I(bI/IKaL[I/ISI, MNEpUOANIHOCTD, Ha6HIO,Z[€HI/I€, OKCIICPUMCHT, MOJCIMNPOBAHUC,
HU3MEPCHHUE, MOJCIIb, SABJICHUC.

dusnka: Marepus, aroM, OJJIEKTPOH, TIPOTOH, HEHUTPOH, WOH, HYKIWJI, HW30TOIIBI,
PaJIMOAaKTUBHOCTh, MOJICKYJIA, JICKTPUUYCCKUHN 3apsij, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, (U3NYCCKUE BEIIMYUHBI, CIUHUIIBI U3MEPEHHUS, KOCMOC, TIJIAHETHI,
3Be3b1, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

O0-; KkJace
BellleCTBO U XUMHNYEeCKada pealcuml

Ilepmonnueckuit  3akoH. llepuommueckas cucrema xuMuuyeckux dnemeHtoB [[.M.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB XMMHMUYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPUOJOB, KNS, KIS U UX COCAVMHEHUN B COOTBETCTBUHU C
MIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

CTpOeHI/Ie B€OICCTBA: BHbBI XHMHYECKON CBS3H. THIIBI KPUCTATINIMYCCKHUX PCHICTOK,
3aBHCHUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peUICTKU U BHA XUMHUYECKOU
CBA3U.

Knaccudukanmss w HOMEHKIaTypa HEOPraHWYECKHWX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX COCIUHEHUN, TEHETUYECKAS
CBSI3b HEOPTraHUYECKHX BEILIECTB.

Knaccudukanus XUMHUYECKUX pEaKIUil MO pa3jMyHbIM MpHU3HAKaM ([0 YHCIY U COCTaBy
YYacTBYIOIIMX B PEaKIMU BEUIECTB, MO TEIUIOBOMY 3(deKTy, Mo HM3MEHEHMIO CTeneHen
OKHUCJIEHUS XUMHUYECKUX IJIEMEHTOB, 110 00OpaTUMOCTH, MO yYaCTHIO KaTalnu3aropa). JK30- U
SHJOTEPMUUYECKUE PEAKIUU, TEPMOXUMUYECKHAE YPABHEHUS.

[Tonste o ckopoctn xumuueckoil peaknuu. Ilonstue o0 0OpaTUMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusx. IToHsTHE O TOMOreHHBIX M TE€TEpOreHHbIX peakuusax. Ilonsarue o



karaiauze. lloHATHE O XHUMHYECKOM PAaBHOBCCHU. CDaKTOpI:I, BJIMAIOIIUEC Ha CKOPOCTb
XHUMHYECKOH PE€aKMU U IMOJIOXKCHUE XUMHUYCCKOI'0 paBHOBECHU .

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, 3JEKTPOHHBIM OajgaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBIeHUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIMii ¢ UCII0JIb30BaHUEM METO/1a SJICKTPOHHOT 0 OaaHca.

Teopust SMEKTPOIUTHUECKON IUCCONMANUU. DJEKTPOJIUTHI U HEIEKTPOIUTHL. KaTHOHBI,
aQHMOHBI. MEXaHU3M JHCCOLMAIMKM BEUIECTB C PA3IMYHBIMU BHJIaMU XUMHUYECKOW CBSI3H.
Crenens auccornuanmu. CHIBLHBIC U CIIA0BIC DJICKTPOIIUTHL.

Peakium noHHOTO OOMEHa. YCIIOBHS NMPOTEKAHHUS pEeakiHii MOHHOro OOMEHa, MOJHBIE U
COKpAaIllCHHbIC HOHHbIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUI U COJICH B CBETE
MIPEACTABICHUN 00 3JICKTPOIUTHYECKON mucconmanui. KauecTBeHHbIE peaKIMd Ha HOHBI.
[TonsiTHE O TUAPOIHU3E COJICH.

XUMHUYEeCKHUI IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJIEISAMU KpPUCTAJUIMYECKHX PENIETOK HEOPraHWYEeCKHX BEIIECTB —
METa/UIOB M HeMeTaioB (rpadura W amMasza), CIOXKHBIX BEHISCTB (XJIOpHIa HATpHs),
WCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOHW PEaKIHMU OT BO3JEHCTBUS Pa3IMYHBIX
(GakTOpOB,  HCCIICIOBAaHUE  BJICKTPOIPOBOJHOCTH  PAcTBOPOB  BEHIECTB,  IIpoliecca
JMCCOIMAIIMN KHUCIIOT, IIeNoYeld W cosiell (BO3MOXHO HCIIOJB30BaHKME BHUICOMATEPUAIIOB),
MIPOBEJICHUE OIBITOB, MIUTFOCTPUPYIOUIMX MPHU3HAKKM MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa
(oOpa3oBaHuEe Ocajka, BbIIEICHHE ra3a, 0Opa30BaHUE BOJbl), OIMBITOB, WIIIOCTPUPYIOIUX
MPUMEPbl OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX pPEaKIHil (TOpeHHe, PEeakIuu pPa3loKeHUs,
COCMHEHUS), paclO3HABaHHE HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 KauyeCTBEHHBIX
peaxiuii Ha MOHBI, PEIICHUE SKCIIEPUMEHTABHBIX 3a/1a4.

HeMeTanasl M MX cOeTHHEHUS

OObmas xapakTeprucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIEHU
okucieHus. CTpoeHue 1 pu3nuecKue CBONCTBA MPOCTHIX BEIIECTB — FaJIOTeHOB. XUMUYECKHE
CBOWCTBa Ha MpHUMepe XJopa (B3aMMOJICHCTBHE C METaJIaMH, HEMETaUIaMH, IIeI0OYaMH).
XnopoBojopoa. ConsiHas KHCIIOTa, XMMHYECKHE CBOWCTBa, MOJIYy4YeHHE, NPUMEHEHHE.
JelicTBue xJiopa M XJIOPOBOJOPOJA HA OPraHU3M YENOBEKa. BakHedmine XJIOpUIbl U HUX
HaXO0XXJICHUE B TIPUPOJIE.

OOmast xapakrepuctuka »d31aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U pu3NyYecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMHN KHCIOPOa U cepbl. XUMHUECKUE CBOHCTBA
cepsl. CepoBOAOPOI, CTPOCHHE, (PU3MUECKUE M XMUMHUYECKHE CBOMCTBA. OKCHABI CEPhI Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KHCI0Ta, (pU3HMUeCKue U XMMUYECKHE CBOMCTBA
(obmue kak IpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMUYECKHE pEeakluu,
JIeKaIlie B OCHOBE NMPOMBIIUIEHHOTO CIoco0a MONyyeHHUs cepHOW KucioThl. [IpumeHenue
cepHoil kucioThl. ColM CepHOM KHCIOTHI, KaueCTBEHHAas peaklus Ha Cylb(aT-HOH.
HaxoxzaeHue cepbl U €€ COEAMHEHUN B MpUpPOAE. XUMHUUECKOE 3arpsi3HEHNUE OKPYKaOLIEH
Cpelbl COETUHEHUSIMU cepbl (KUCJIOTHBIE MOXKIW, 3arpsA3HEHHE BO3AyXa U BOJIOEMOB),
CIOCOOBI €ro MpeI0TBpaILCHHS.



OOmast xapaktepucTuka »37eMeHTOB VA-rpymmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTEMEHH OKHUCIECHUsS. A30T, pacnpocTpaHEHHE B MNpupoie, (u3nueckue u
XUMHYECKHe CcBoicTBAa. KpyroBopor aszora B mpupoie. AMMHAK, €ro (QU3NYECKUE U
XUMHUYECKHE CBOMICTBa, moiiyueHue u mnpumeHenue. Conu aMMOHMS, UX (U3HUECKHE U
XMMHYECKHUE CBOMCTBA, MpUMEHEHUE. KauecTBeHHAs: peakuus Ha MOHbI aMMOHHS. A30THast
KHCIIOTa, €€ IMOoJydeHue, (pu3nieckue U XUMUYeCKue CBOMCTBA (0OIIHMe Kak MpefCTaBUTENs
KJIacca KHCIOT U crienupuyeckue). Mcnonp30BaHue HUTPATOB M COJICH aMMOHUS B KaUECTBE
MUHEPAJIbHBIX YA0OpeHUd. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoIIe cpellbl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIC JOKIH, 3arps3HCHHE BO3AyXa, IMOYBBI M BojoemMoB). Docdop,
aioTponuble  Mogudukauuu ¢docdopa, GuMyeckue M XUMUUecKHe cBoicTBa. Oxcua
dochopa (V) u dochopnas kucnora, Gu3nIecKre U XUMUUYECKHE CBOMCTBA, MOJTydYCHUE.
Hcnonb3oBanue ¢pocdaToB B KaueCcTBE MUHEPATbHBIX YA0OPEHUH.

O6mass xapaktepuctuka osneMeHToB IVA-rpynmnbl. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe  CTENEHH  OKUCIEHHUS.  YTIEepoa,  aUIOTPONHBIE  MOIU(UKAIIH,
pacmpocTpaHeHHE B Tpuponae, (pU3MUEeCKHe U XUMHUYECKHe CBoOicTBa. AjacopOuus.
Kpyrosopor yriepona B mpupone. OKcuabl yriepoaa, uX (QHU3MUYECKHE M XUMHUYECKHE
CBOMCTBA, JCHCTBHE HA JXUBbIE OPraHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJOTHYECKHE
mpoOJIeMbl, cBsi3aHHBIE ¢ OkcuaoMm yriiepona (IV), rumore3a T100amBHOTO IMOTETUICHUS
KIIUMarTa, MapHUKOBBIA 3(ddekr. YronmpHas Kuciora M ee Ccoimu, uX (U3NYECKUe U
XMMHYECKHE CBOWCTBA, MoNlyueHUEe W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Vcronp3oBaHue KapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH H CEIHCKOM
XO3SIICTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCOUHEHHSIX Yriepoja
(MeTaH, »TaH, JTWJIEH, alETHJICH, ATaHOJ, TJMIEPUH, YKCyCHas Kuciora). [IpupoaHbie
WCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA Tra3, HE(PTH), MPOIYKTHl MX MepepabOTKU
(6eH3uH), WX poOJib B OBITY M MTPOMBIIUICHHOCTU. [lOHSATHE O OMOJOTMYECKH Ba’KHBIX
BeIIeCTBaX: JKHUpaX, Oeylkax, yrieBoJax — M UX pOJIM B >KM3HHM 4YeloBeka. MarepuanbHOe
€IMHCTBO OPTraHMYECKUX U HEOPTAHMUECKUX COSTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHME CBOWMCTBA, IIOJIyUeHHE U IPHUMEHEHUE.
Coenunenus kpemHus B mpupone. O6mwme mpeacraBneHuss o6 okcune kpemuus (V) u
KpeMHHEBOH kuciore. CHIMKAThl, WX WCIONb30BaHHE B OBITY, B MNPOMBIILICHHOCTH.
Baxuelimue cTpouTesbHble MaTepUaibl: KepaMHUKa, CTEKIIO, [IEMEHT, OETOH, ’KelIe300eTOH.
[Tpobnembl 6€30macHOTO HCIIOJB30BAHMS CTPOMTEIBHBIX MAaTEpHUAIOB B ITOBCEIHEBHOU
KU3HU.

XUMHUYECKUI IKCIIEPUMEHT:

U3y4YeHHe 00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBONCTB COJSHOM KHUCIIOTHI, MPOBEIECHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOACHNE PU3HAKOB UX MTPOTEKAHHUSI, OTIBITHI,
oTpaxarolre (Gru3ndeckue U XMMHUYEeCKHe CBOMCTBA TaJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPHUATIOB), O3HAKOMIIEHHE C 00pa3liaMH XJIOPHIOB (TaJIOT€HHUIOB),
O3HAKOMJIEHHE ¢ o0pa3llaMd Cepbl U €€ COEAMHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEepPHAIOB), HaOJIIOJIeHHe Tpolecca OOYIJMBaHMS caxapa IOJ JIeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, HU3y4eHHE XUMHYECKHX CBOMCTB pa30aBiIeHHOMN
CepHOU KHCIIOTHI, NMPOBEJACHNWE KAYECTBEHHOW peakiuu Ha Cyinb(aT-MoH MU HaOI0JeHHE
MpU3HAKa ee MPOTeKaHUs, 03HAKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBaMH a30Ta, pocdopa U ux
COeMHEHUI (BO3MOXHO HCIIOJIB30BaHUE BHUAEOMATEPUANIOB), OOpa3laMu a30THBIX U



dbochopHBIX ymoOpeHHi, MoixydeHne, coOupaHHe, pacro3HaBaHUE M HM3yYECHHUE CBONCTB
aMMHaka, MpOBEJACHUE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U pocdar-uoH U U3ydeHHe
MPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHOW a30THOW KHUCIOTBHI C
MEJbIO (BO3MOXKHO HCITOJIb30BaHHUE BHJICOMATEPHAIIOB), M3y4YCHHE MojaeaeH
KPUCTANIMYECKUX PEIIETOK anMmasa, rpaduta, (ymiepeHa, O3HAKOMIIEHHE C IMPOIECCOM
a7copOIMU PAaCTBOPECHHBIX BEIECTB AKTHBHPOBAHHBIM YIJIEM M yCTPOMCTBOM IPOTHBOTA3a,
MoJIydeHue, COOMpanue, paclo3HaBaHue U U3YUYEeHUE CBOMCTB YIIIEKHCIIOTO Ta3a, MPOBEICHUE
Ka4eCTBCHHBIX pEaKIUid Ha KapOOHAT W CHJIMKAT-MOHBl M M3YYCHHE TIPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIIMEH CHJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeHne HeMeTaulbl U UX COSUHECHUS».

MeTaJliibl M HX COCINMHCHUHA

OO6mrast xapaKTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX TOJIOKECHUS
B llepuonnyeckoil cucreMe xumuueckux anemMeHToB J[.M. MenjeneeBa u CTpO€HUS aTOMOB.
Crpoenue metaiyioB. Metainyeckas CBSI3b U METAIMYECKAs KPUCTAJUTMYECKasi pelieTKa.
DJIEKTPOXUMHUYECKUN Pl HANpsKEHUH MeTayioB. PU3MUYECKMEe W XMMHUYECKHE CBOMCTBA
MetaiioB. OOmme cnocoObl MoslydeHuss MerauioB. [loHsTHE O KOppO3UM METaslIoB,
OCHOBHBIE CMOCOOBI 3alUThl MX OT Kopposuu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHI,
OpoH3a) U UX MPUMEHEHHE B OBITY W TPOMBIIIIJICHHOCTH.

[lenounble MeTasuIbL: MOJ0KEHUE B [leproanyeckoil cucteMe XuMHYEeCKUX dnemeHToB J1.1.
MenpeneeBa, CTpOCHHE MX aTOMOB, HaxO)KIeHUE B npupone. PU3NYECKHME U XUMUYECKUE
cBoiicTBa (Ha npumepe Harpus W Kanus). OKCHABI W THUAPOKCHUIbl HATPUS M Kajusl.
[IpyMeHeHne MIETOYHBIX METAIIIIOB U UX COEAMHEHUN.

[[lenouyHO3EMENBHBIE METAJIBI MATHUN W KaJIbLIMI: MOJoKeHue B [lepuoauueckoil cucreme
xuMHu4deckux dseMeHToB .M. Menneneesa, CTpoeHME UX aTOMOB, HAXOXIEHUE B MPUPOJIE.
du3nyeckre U XUMHYECKHE CBOMCTBA MarHus M Kajbliusg. BaxkHeHIne coeMMHEHNS KaIbIHs
(okcun, ruapoKcun, conn). JKecTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuii: nonoxenue B Ilepuogmueckoil cucreme xumuuyeckux asnemento [[.M.
MenpeneeBa, CTpOEHHE aToma, HaxokjaeHue B mpuponae. Duznueckne M XHUMUYECKHUE
CBOICTBa arOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B Ileprnonnueckoii cucreme xumuueckux snemeHtoB /.M. Menneneesa,
CTPOCHUE aTOMa, HaXOXXJAeHue B mpupojae. Ou3nyeckue U XMMHYECKHE CBOMCTBA XKejesa.
Oxcunsl, Tunpokcubl u conu xxenesa (1) u xenesa (1), ux cocras, cBoiicTBa U MOTyUEHUE.

XUMHUYECKUI IKCIIEPUMEHT:

03HaKOMJICHHE ¢ 00pa3llaMyd METaJUIOB U CIUIABOB, UX (PU3MUECKUMHU CBOMCTBAMH, H3YUCHHE
pe3yabTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCHOJIb30BaHUE  BUJIEOMATEPHAIIOB),
OCOOEHHOCTEH B3aMMOJICUCTBHUSI OKCHJA KajbllUd W HATpUs C BOJAOHW (BO3MOXHO
WCIOJIb30BaHNE BHJIEOMATEPUANIOB), HCCIEIOBAHHE CBOMCTB JKECTKOW BOJBI, Ipoliecca
TOpEHHUs JKejie3a B KUCIOpoJe (BO3MOXKHO HCIIOJIB30BAHHME BUIECOMATEPHUATIOB), TIPHU3HAKOB
MPOTEKAHUs KAaYECTBEHHBIX PEAKIMI Ha MOHBI: MarHusl, KaJablus, AIFOMUHUS, [IMHKA, Kele3a
(1) u xene3a (M), mexu (1), HabGrOMEHUE M OMKCAHKME MPOIECCCOB OKPAIIMBAHUS TIAMEHU
WOHAMHM HaTpus, Kaausd M Kalublus (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUAIIOB),



HUCCICIOBAHUC aM(bOTepHBIX CBOICTB TUAPOKCHU A aJIlOMUHUA U THAPOKCHU A ITUHKA, PCIICHUC
OKCIICPUMCHTAJIBHBIX 3ajJia4d I10 TEME «BaxHenIe MeTasiIbl 1 uX COCOAUHECHUA.

XuMHUS U OKPYKAKIIAs cpeaa
BemectBa 1 Marepuansl B IOBCEIHEBHOM JKHM3HM 4YelIOBEKa. be3onmacHOe HCIOJIb30BaHUE
BELIECTB U XMMHUYECKUX peakuuil B ObITy. IlepBas momouis mpu XUMHYECKHX OXOrax M

OTPABJICHUSAX.

XUMHYECKOE 3arps3HEHUE OKpYXKaroleh cpenbl (MpeiesbHas JOMycTUMas KOHIEHTpalus
BemecTs, ganee — [1/1K). Ponbs xumMun B perieHur 3KOJIOTHISCKUAX TTPOOIIEM.

XUMHUYEeCKHUI IKCIIEPUMEHT:

n3ydyeHue o0pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, IOJIMMEPHBIE MaTepUaJbl).
MexnpeameTHble CBSI3U

Peanuzanus MexXnpeaMeTHBIX CBSI3€H MPU M3YyUYEHUU XMMHMU B 9-M Kilacce OCYIIECTBIISETCS
4yepe3 HCIHOJB30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK W TOHSITHIA,
ABJIIOIUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O IUKJIA.
OO01Iue ecTeCTBEHHO-HAy4YHbIC MOHSATHUS: HAyYHBIM (akT, THIOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CHHTCEC3, KJIaCCI/I(bI/IKaIII/ISI, NepUOANIHOCTD, Ha6JIIOI[eHI/IC, OKCIICPUMCHT, MOJCIMPOBAHUC,
U3MepeHue, MOJIEIb, SIBJICHUE, TAPHUKOBLIN 3(DPEKT, TEXHOTOTHUS, MaTepHAIIbI.

®dusnka: wmaTepusi, aroMm, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIWA, HW30TOINBI,
PaauOaKTUBHOCTE, MOJICKYIJIA, BJ'IGKTpI/I'-IGCKI/II\/JI 3apsAan, MTPOBOAHHMKH, IMOJYIIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIEeCTBO, TeNI0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, a3,
pacTBOp, PacTBOPUMOCTH, KPUCTAJUTMYECKAsi PEIIETKa, CIUIaBbl, (U3WYECKHUE BEIMYUHBI,

CANHUIBI U3SMEPCHH A, KOCMUYCCKOC ITPOCTPAHCTBO, IINIAHCTHI, 3BE3 b, COJ'IHI_IC.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCHUCTEMa, MHUHEpAIbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATENIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHepalbl, TOPHbIE MTOPOJIbI, TOJE3HBIE UCKONIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMblie  pe3yJbTaTbl  OCBOCHHSA
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yJabTaThl

JIMgHOCTHEIE PE3yJIbTAaThl OCBOCHHUA IIPOrpaMMbl OCHOBHOI'O 0611161"0 O6p3.30BaHI/I$I
JOCTUTAaKOTCA B XOJ€ 06yqu1/I${ XUMHUHU B CJIUHCTBE yqe6H0ﬁ W BOCIIMTATCIBHOU
ACATCIIBHOCTH B COOTBCTCTBHUH C TpPAaAUIMOHHBIMU pOCCHﬁCKHMH CONMOKYJIbTYPHBIMH H



AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMH, NPUHATHIMU B O6IJ_IGCTBC npaBuJIiaMu U HOpMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT MMPOIIECCAM CAaMOIIO3HAHHUS, CAMOPA3BUTHS M COLMATU3AINN
00yJaroIuXcs.

JIngHOCTHEIE PE3YIbTATBl OTPAKAOT TOTOBHOCTH O6yanOH_[I/IXC$I PYKOBOJACTBOBATLCA
CHCTEMOM IMO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaLII/Iﬁ " paCHIMPEHUEC OIbITA ACATCIBbHOCTH HaA €€
OCHOBC, B TOM 4YHUCJIC B 4aCTHU:

1)maTpmoTu4ecKoro BOCIUTAHUSA:

LIEHHOCTHOI'O OTHOILEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAy4YHOMY
HACJIEIIO, NTOHUMAaHMsI 3HAYEHUsS XMMHUYECKOW HAyKHU B >KM3HM COBPEMEHHOro OOIECTBa,
CIOCOOHOCTH BJIA/IETh 1IOCTOBEPHON MH(pOpMaLHEl O ePeIOBbIX JOCTUKEHUAX U OTKPBITUIX
MHUPOBOM ¥ OT€YECTBEHHOIN XMMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoOilcTBE
MHpa 1 001EeCTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

IIPEACTABICHUS O COLMAIBHBIX HOPMAax M IIpaBWIaX MEXJIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOILIECTBEHHO I10JIE3HOM, y4eOHO-
HCCIIEA0BATENIbCKOM, TBOPYECKOM M JPYrMX BUIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM MESTENbHOCTH NPHU BHIIOJIHEHUU Y4YE€OHBIX, MO3HABATEIIBHBIX
3a/1a4, BBIIOJHEHUM XUMHUYECKMX OKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IIPOEKTOB,
CTpeMJIeHHs] K B3aMMOIIOHMMAaHHMIO M B3aUMOIIOMOIIM B IIpoLecce 3SToW ydyeOHOMH
NEeATEIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE IIOBEACHUE U MOCTYIKH CBOMX TOBApHILEH C
MTO3ULIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUs IIOCIEACTBUM MIOCTYIIKOB;

3)LIeHHOCTH HAY4YHOI'0 O3HAHMSA:

MHPOBO33PDEHUECKHE  MPEACTABICHUS O  BEHIECTBE M XUMHUYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTABIAIOIIME OCHOBY IS
MOHUMAaHMUSI CYUIHOCTM HAay4YHOM KapTUHBI MHpa, MpeACTaBiIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX DPA3BUTHs IPUPOMABI, B3aUMOCBA3SIX YEIOBEKAa C INPUPOJHOM CPENoH, O
POJIM XMMHUU B ITO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBIE HA IIOJY4EHHE HOBBIX 3HAaHUM IO XHUMHH,
HE0O0XoAuMBbIe Ui OOBSICHEHUs HAOII0AAaeMBbIX MPOLIECCOB U SBJICHWH, MO3HABATENBHOM,
MH(OPMALIMOHHOW W YMTATENbCKOW KYJIBTYPBI, B TOM YHCJIE HAaBBHIKOB CaMOCTOSITENIbHOMI
paboThl ¢ y4eOHBIMM TEKCTaMM, CHPAaBOYHOW JMTEPATypOd, JOCTYMHBIMH TEXHUYECKHUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

WHTEpeC K OOYYEHWIO W TO3HAHMIO, JII0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM U UCCIIENOBATEIbCKON NEATENHHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTU U YPOBHS 00YUYEeHHMsI B lalbHeHIIeM;

4)dopMupoBaHNs KyJbTYPHI 310POBb:

OCO3HaHUE LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 310POBbIO, YCTAHOBKH
Ha 3JI0pOBBIM 00pa3 >KU3HH, OCO3HAHWE MOCIEACTBUM U HEMPHUITHE BPEAHBIX MPUBBIYEK



(ymotpebneHust amKoroysi, HApKOTUKOB, KYpEeHHs), HEOOXOAMMOCTH COONIOJCHUS TMPABUI
0€30MaCHOCTH IIPU OOPAIICHUN C XUMHUYECKHIMH BEIIECTBAMU B OBITY U PEAIbHOM KHU3HH,

5)TpynoBoro BocnuTaHusi:

MHTEpEC K MPAKTHUECKOMY M3YYEHHUIO NMpodeccHii U Tpyna pa3jiMyHOrO poja, YBAXKEHHE K
TpyLy W pe3yiabTaraM TPYHAOBOM NEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XUMHH, OCO3HAHHBIM BHIOOP WHIMBHIYAIbHOH TPACKTOPHU
IIPOAOIDKEHHUsT 00pa30BaHMs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH, yCIEIHOM MPO(heCCHOHATFHON AEATEIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHM, TOTOBHOCTh a/lalITUPOBATLCS B IPO(ecCHOHaNBbHOI cpele;

6)3K0J10r14ecKOro BOCIMTAHMS:

9KOJIOTHYECKU I1eJIeco00pa3Hoe OTHOILIEHHE K MPHPOJie KaK MCTOYHMKY JKM3HM Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMUS, IOHMMAaHHE LIEHHOCTH 3JJ0POBOT0O M Oe30macHOro odpasa xKH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (H3MYECKOMY H IICUXHYECKOMY 3JIOPOBBIO,
OCO3HAaHHE LIEHHOCTH COOJIIOJIeHUsI IpaBuil O€30I1aCHOr0 IIOBEJEHUs Ipu pabdoTe cC
BEILIECTBAMH, a TAK)XE B CUTYAIHAX, YIPOXKAIOLIUX 3I0POBBIO M KH3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTyJacMble TIPH W3YYCHUH XUMUH, JUIS PEIICHUS 3a1ad,
CBSI3aHHBIX C OKPY’KaloIlllel MPUPOIHON CpefoM, AJis MOBBIIICHUS YPOBHS AKOJIOTHMUYECKOM
KYJIBTYPBI, OCO3HAHHUS TJOOAJIBHOIO XapakTepa SKOJIOTHYECKHX TPOOJIeM H IyTed HuX
pelieHrs  MOCPEJACTBOM  METOJIOB XHMHH, JKOJIOTHUYECKOTO  MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThLCSI UM B IMO3HABATEIHLHOM, KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHKE.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocrage MCTAMPECAMETHBIX PE3YJIbTATOB BbBIACIIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Ifl
MHPOBO33PEHUS 00IIeHaYYHBIE TIOHTHS (3aKOH, TEOPHS, NPUHIINI, THIIOTe3a, (PaKT, CHCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIp.), KOTOPBIC MCIIOJIL3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
npeAMeTax | TO3BOJIIOT HAa OCHOBE 3HAaHMH W3 OJTUX NPEAMETOB (OPMHUPOBATH
Npe/ICTaBICHNUE O IIEJIOCTHOW HAYYHOW KapTHHE MHUpA, U YHUBEPCAIbHbIC YICOHBIC ICHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHMKAaTHBHBIC,  PETYJIATHUBHBIE), KOTOpbIE  OOECIIEYMBAIOT
(dbopMupOBaHHE TOTOBHOCTH K CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO W  OCYIIECTBICHHIO
y4eOHOI e TeTbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJornuyeckue AelicTBUA:

YMCEHUA UCII0Jb30BATh MPHUEMBI JIOTUYCCKOI'O MBIIIJICHUA IIPHU OCBOCHUU 3HAHMI: PpaCKprIBaTh
CMBICT XHMMYECKUX ITOHATHI (BBII[CJIHTB HUX XapaKTCPHLIC TIPHU3HAKH, YCTAHABJIMBATH
B3aMMOCBA3b C JPYTHUMU HOHSITI/ISIMI/I), HUCIIOJB30BaTh IOHATHA IJIA 00BACHEHHUS OTACIBbHBIX
q)aKTOB n HBJ'ICHPI?I, BBI6I/IpaTB OCHOBAHUSA U KPUTCPpUU JIA KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHNYCCKUX
BCIIECCTB U XUMHNUYCCKHUX peaxunﬁ, YCTaHABJIMBATb MPHUYUHHO-CJICACTBCHHBIC CBA3W MCKIY
00BbEeKTaMHU N3YUCHUA, CTPOUTDH JIOTUYCCKUC PACCYKIACHUA (I/IHILYKTI/IBHBIC, ACAYKTHUBHBIC, 110
aHaJ'IOFI/II/I), J€J1aTh BBIBOJBI U 3aKJIIIOUYCHUSI,



yMEHUE TMPUMEHITh B MPOILECCe MO3HAHUS TMOHATUA (MPEIMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOJIb3yEeMble B XUMHUH, NMPEOOPA30BBIBATH HIMPOKO
MPUMEHSAEMbIE B XHMHUHU MOJICIIbHBIE TPEJCTABICHUS — XUMHUYECKUH 3HAaK (CHMBOJ
JJIEMEHTa), XUMHUYecKas (QopMmyja U ypaBHEHHE XMMHUYECKOW peaklud — MpU peHIeHUU
y4eOHO-TI03HABATENIBHBIX 33J]a4, C YYETOM JTHX MOJCIBHBIX MPEICTABICHUNA BBHISBISTh U
XapaKTepU30BaTh CYIECTBEHHbIEC MPU3HAKH U3Y4aeMbIX OOBbEKTOB — XMMHUYECKUX BEUIECTB U
XUMHYECKHUX PEAKINi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUIMHHO-CIICICTBEHHBIC CBSI3U
Y IPOTUBOPEYHSI B U3y4aEMbIX MPOIECCax U SIBICHUSX.

Ba3oBble ucciaenoBarejahLCcKue eiicTBUA:

YMCHHC HCIIOJIb30BATH NMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IIO3HAHUS, a TAKIKEC
B KadCCTBC OCHOBBI [JJIA q)OpMI/IpOBaHI/IH THUIIOTE3bl 110 IIPOBEPKE IIPaBUIBHOCTHU
BBICKa3bIBACMBIX CymﬂeHHﬁ;

npuoOpeTeHre OombITa IO IUIAHUPOBAHUIO, OPraHM3AalMU M IPOBEACHUIO YYCHHYECKUX
HKCHEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJIOM IPOLIEecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh
€ro pe3yibTaT, (OopMyIHpoBaTh OOOOMIEHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEICHHOTO
OIIbITA, UCCIIEJOBAHUS, COCTABIIATh OTUYET O MPOJIeIaHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

YMEHHUE BBIOMpATh, AaHATH3UPOBATH U MHTEPIPETHPOBATH HH(DOPMAIHIO PA3IMYHBIX BHJIOB U
dbopM mpencTaBieHUs, IOJy4aeMyI U3 Pa3HbIX HCTOYHUKOB (HAay4HO-IOMYJspHas
JuTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHBbIE I10COOMS, pECypchl HUHTEPHETA),
KPUTHYECKH OLIEHWBATh IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO MH(OpMAIHIO;

yYMEHHUE NPUMEHATh Pa3IUYHble METOJbI M 3alpOChl MPHU TMOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JI BBINOJIHEHHS] Y4€OHBIX M MMO3HABaTEIbHbBIX
3ajad  ONpPEJENIEHHOr0 THWIA, MPHOOpETeHHe ombiTa B  O0JAaCTH  HCHOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHH, OBJIaJeHHUEe KyJIbTYpOH aKTUBHOTO
HCIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHUCTEM, CaMOCTOSTENILHO BBIOMpATh ONTHUMAIbHYIO
¢dbopMy mpejacTaBiaeHUs UHPOPMAMK U WIUTIOCTPUPOBATh pEIIA€MbIe 3a/a4d HECIOKHBIMU
cXeMaMH, AMarpaMMaMH, IpyruMu popmMamu rpauki ¥ UX KOMOMHAIIUSMU;

YMEHHE WCIIONb30BaTh W aHAJIM3UPOBATh B TIpoIecCe YYEOHOH M HCCIEI0BATEIBCKON
JeSITeIbHOCTH HWH(POPMALMIO O BIHUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3dHCTBAa H
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIICH MPUPOTHOMN CPEIIbI.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHA:

yYMEHUS 3a7aBaTh BOMPOCHI (B X0/1€ 1uasora u (WiK) TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOi
TeMBbI, (HOPMYIHUPOBATh CBOW MPEIJIOKEHUS OTHOCHTEIHHO BBITIONHEHHS TMPEII0KEHHON
3aJauu;

YMEHHUSI TIPEJICTABNISATh TOMyYeHHBIC Pe3yNIbTaThl TO3HABATELHON JAESITEIFHOCTH B YCTHBIX U
IMHUCBbMCHHBIX TCKCTAX; JA€JaTb IMPE3CHTAIHUIO PE3YJIbTATOB BBIIIOJHCHUA XHMHUYCCKOTO
JKCIIEPUMEHTa (J1a00OpaTOPHOTO OIBITa, JTA0OPAaTOPHON PabOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIECTB, YI€OHOTO MTPOCKTA);



yMEHHSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHON MO3HABaTEIbHOW W
UCCIIEIOBATEIILCKOW JACATEIBHOCTH NIPU PEIICHUU BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE ydeTa
OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMUHN (00CYXIeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI, KOOPIHMHAIIUS COBMECTHBIX JCWCTBUI, OIpEICIICHUE KPHUTEPUEB 110 OIICHKE
KauecTBa BBIIOJIHEHHOHN paOOTHI U Ap.).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA:

YMEHHE CaMOCTOSITENIbHO OIPEAeNsATh LENHU JeATeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATh M TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BHIOMPATH
HauOosiee 3¢ (EeKTUBHBIE CIOCOOBI pelieHUs Y4eOHBIX M IO3HABATENbHBIX 3aj1ad,
CaMOCTOATENIBHO COCTaBJIATh UM KOPPEKTUPOBATH IIPEIIOKEHHBINA AJITOPUTM JEHCTBUN IIPU
BBITIOJTHEHUH 33/JIaHUN C y4ETOM IMIOJIy4eHHUS HOBBIX 3HAHUUA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKUMUSIX, OLEHUBATh COOTBETCTBUE ITOJYYEHHOT'O pEe3yibTaTa 3asBICHHOU
eI, YMEHHE HCIOIB30BaTh M AaHATU3UPOBATh KOHTEKCTHI, MpeljiaraeMble B YCIOBUU
3a/1aHUM.

HpenMeTHme PE3yabTaTbl

B cocraBe mpeaMeTHBIX peE3yNbTaTOB IO OCBOCHHUIO 00s3aTENBHOTO COJEpKaHus,
YCTAaHOBJICHHOTO JaHHOW ¢eaepanbHOi pabouell MporpaMMol, BBIICISIIOT: OCBOCHHBIC
oOy4arolMMuUCsl Hay4YHble 3HAHUS, YMEHHS M CIOCOOBI AEMCTBUIA, crenudpuueckue s
Hpe[[MeTHOfI oOJractu ((XI/IMI/UI)), BUbI ACATCIBbHOCTHU IO ITOJYYCHHIO HOBOI'O 3HAHHA, €TO
UHTEpIIpeTaluy, MNpeoOpa3oBaHUI0 W IMPUMEHEHHIO B Pa3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYaIHsX.

8-i1 kiIacce

K koHiy oOydeHus B 8-M KJjiacce MpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

e packpelBaTb CMBICI OCHOBHBIX XHMMHMYECKHX IOHSTHHA: aToOM, MOJIEKYJa,
XUMHYECKMM  3JI€MEHT, NPOCTOE BEUIECTBO, CIIO)KHOE BEIIECTBO, CMECh
(omHOpOIHAs W HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas H
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBa, MOJb, MOJISIpHAs Macca, MaccoBas
JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIM 00beM, OKCHJ, KHCIIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIILHOCTb, CTENEHb OKHCIIECHHS, XUMHYECKas
peakius, Kiaccu(uKanus peakuuid: peakiuyd COeIUHEHUs, PEaKIUU Pa3JIoKeHUs,
peakuu 3aMelleHusl, peakuud OOMEHa, H5K30- M DHAOTEPMUYECKHE pEaKIuH,
TEIIOBON 3¢ (EeKT peakluu, SAPO aToMa, HIEKTPOHHBIM CIIOM aroma, aTOMHas
opbuTanp, paadyc aromMa, XHUMHUYECKas CBsI3b, IMOJIApHAasT M HEMOJspHas
KOBaJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH, PacTBOp, MaccoBas J0JIs
BelecTBa (MMPOIICHTHAS] KOHIIEHTPAIHs) B paCTBOPE;

e WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHWYECKUX MOHATHI U MPUMEHATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLIECTB U UX MPEBPaICHHI;

e HCIOJB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIEHUS (OPMYJ BEIIECTB H
YPAaBHEHUN XUMMUYECKUX PEAKIUM;

e ONpEAETATh BAJIEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COEAMHEHUAX, NMPHUHAJJICKHOCTh BEIIECTB K



OTIpeNIe]ICHHOMY KJacCy COeAMHEHUHl 1o (opmynam, BHI XUMHYECKOW CBS3H
(xoBaJIeHTHas! ¥ MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cMbich [lepuoanueckoro 3akona .M. MenaeneeBa: 1EMOHCTPUPOBATH
IIOHUMAaHUE NEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHUX AJIEMEHTOB OT UX
noyiokeHuss B llepuoanueckoil cucteme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOIO YY€HUs, 3aKOHa ABOTaJIpo;

e ONKCHIBATh M XapakTepu3oBaTh TaOnmuuHyto (opmy Ilepuonnveckoil cucteMsl
XUMHYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHS «TJaBHas nmoAarpymna (A-rpymnmna)» u
«mobounas moarpynna (b-rpynmna)», Manble U OOJbIINE TEPHOABI, COOTHOCUTDH
o0o3HavyeHus, KoTopble wumeroTcss B Tabmune «llepumomuueckas cucrema
xuMuueckux sneMeHtoB J[.M. MenpaeneeBa» C 4YHCIOBBIMU XapaKTEPUCTHUKAMH
CTpPOEHHUSI aTOMOB XMMHMYECKUX DJIEMEHTOB (COCTaB W 3apsij sAapa, oOliee 4ucio
AJIEKTPOHOB U PACIIPEAEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

e KJaccUPUIMPOBATH  XUMHYECKHE  DJIEMEHTBhI, HEOPraHWYEeCKUE  BEIECTBa,
XUMHUYECKHE peaklu (110 YUCIY U COCTaBy yYacTBYIOIIMX B pEaKLUU BEUIECTB, IO
TerioBomMy b heKry);

e XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX
KJIACCOB, MOJTBEpXkAas OINKUCAHHE MpPUMEpPaMH MOJEKYJSIPHBIX YpPaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaUE€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX [IPEBPALICHUM B PAa3JIMUHbIX YCIOBUSIX;

e BBIUKCIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYKO MAacChl BEUIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa Mo (hopMyse COCTUHEHHS, MAaCcCOBYIO
JIOJIF0 BEUIECTBA B PACTBOPE, MPOBOAUTH PACUEThl MO YPABHEHUIO XUMHYECKOU
peakuuu;

e TIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHE, O0O0OIIeHHe, CHUCTEMaTh3aluioo, KIacCU(UKAIMIO,  BBISBICHUE
IIPUYNUHHO-CJIEICTBEHHBIX CBA3EH — I N3YYEHHsI CBOMCTB BELIECTB M XUMUYECKUX
peakuuii, ecTeCTBEHHO-HAayYHble METO/bl MO3HAHUS — HAONIOACHHE, U3MEPEHUE,
MO/JICJINPOBAHHE, IKCIIEPUMEHT (pealbHbI U MBICICHHBII);

e CIEIOBAaTh TMpaBWIaM TOJb30BAaHUS XHMHMUYECKON Tmocynoil U 1a00opaTOpHBIM
000pyJI0BaHUEM, a TAaKXKe MpaBUiaM OOpalleHHs C BELIECTBAMHU B COOTBETCTBUU C
UHCTPYKUMSAMU 10 BBIIIOJIHEHUIO JIa0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO
NOJYYEHHUI0O W COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEIEICHHOM MAacCOBOW J0JIEH PAacTBOPEHHOIO
BEUIECTBA, IUIAHMPOBaTb M IMPOBOAUTH XUMHYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIENOUEH U KUCIOT € TTOMOIIIbIO MHIMKATOPOB (JIAKMYC,
deHondranent, METUIOPAHX U JIp.).

9-i1 KJ1ace

K koHmy oOydenust B 9-M KJjiacce TpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTDH y 00YUAIOIIUXCSl YMEHHUI:

e PpacKphIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATHI: XUMUUECKUH DIIEMEHT, aTOM,
MOJIEKYyJa, HWOH, KAaTHOH, AaHUOH, IIPOCTOE BEILECTBO, CJIOXHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCICHMS, XMMHYECKas
peaxius, XMMHUYecKas CBsI3b, TEIUIOBOM 2PPEKT peaKiiu, MOJb, MOJSPHBIN 00BEM,
pacTBOp, DJEKTPOJIMTHI, HEIIEKTPOIMUTHI, DIEKTPOIUTHUECKAs JUCCOLMAINS,
pEeaKkIMU MOHHOTO OOMEHa, KaTaln3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMbIE U



HeoOpaTuMbIe peakuuu, OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHbIE peakuuu,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHWE M BOCCTAHOBJIEHHWE, aJIOTPOIIHS,
aM(pOTepHOCTh, XHWMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAs, MeETa/uTndecKas),
KpUCTAJUIMYECKasl pelIeTKa, KOPPO3Usl METAJJIOB, CIUIABbI, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenpbHo gonycrtumas konuentpaus [IJIK Bemectsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUA U MPUMEHSTH 3TU
MOHATHS ITPU ONIMCAHUU BELWIECTB U UX MPEBPALICHUI;

UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJUKY JJIsi cOCTaBieHHs (OpMysa BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCICHHS XHUMHUYECKHUX DJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy coelMHeHuH 1o popmyrnam, BUJI XUMHUUECKOH CBSI3H (KOBaJCHTHAs, NOHHAs,
MeTaJUIMuecKasi) B HEOPraHMYECKUX COCIUHEHHUAX, 3aps] MOHA MO XUMHYECKOU
dbopMmyre, xapakTep cpenbl B BOJHBIX pPacTBOpax HEOPraHWYECKUX COCAMHEHHUI,
THUN KPUCTAIMYECKOUN PEIIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cmbicn  [lepuommueckoro  3akona J[.MI.  MenzaeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: OMHUCHIBATH M XapPaKTEPU30BATH TAOIMYHYIO
dopmy Ilepuomuyeckoid CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh MOHATHUS
«rnaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)y», mainsie u
OoJbIIME  TEPUOABI, COOTHOCHTH OOO3HAYEHHUs, KOTOpblEe HMEITCI B
MEePUOIUYECKON TaOJMIe, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB U 3apsl sapa, o0Ilee YHCIO SJICKTPOHOB H
pacrpeiesieHue UX IO JIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCJUHEHHUI B MpeJienax MajblX NEPUOJOB U
IJIaBHBIX MTOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KIacCU(UIUPOBATh  XUMHUYECKHE  DOJIEMEHTHI, HEOpPraHWYeCKHue  BEIIeCTBa,
XUMHUYECKHUE PEeaKIUH (II0 YUCITY U COCTABY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TEIIoBOMYy d3(QeKTy, M0 HU3MEHEHHUIO CTeleHeH OKUCICHHS XHUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0IIME M Clelu(UYECKue XHMHUYECKHE CBOMCTBA
MPOCTBIX W CIOXHBIX  BEHIECTB, IMOATBEpXKJasg ONHCAHUE IPUMEpPAMH
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUN;
COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUUECKON IUCCOUMAIMU KHUCIOT, WICIOYEHd U
coJiell, TOJTHBIE U COKpAIlIEHHbIE YPaBHEHHS PeaKI[iil MOHHOTO 0OMeHa, ypaBHEHUS
pEaKUHii, TOATBEPKIAOIINX CYHIECTBOBAHUE T'€HETHUYECKOM CBSI3H MEXKIY
BEILIECTBAMM PA3JTUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BOBMOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJI0 XUMHYECKOTO JJIeMEHTa Mo (opMmyre COeNUHEHHs, MAacCOBYIO
JIOJTI0 BEHIECTBA B PACTBOpE, MPOBOJUTH PACUEThl MO YPABHEHUIO XUMHUYECKOM
peakiuu;

coOmro/1aTh TpaBWiia TIOJIB30BAHUS XUMHUYECKONW TIOCYIOM H Ja0OpaTOPHBIM
o0opy/soBaHHEM, a TaKKe MpaBHiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHA TI0 BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIMIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);
NPOBOJUTh pPEaKIMH, MOATBEPKIAONIME KAYECTBEHHBI COCTAaB Pa3IMYHbBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM MyTeM XJOPUA-, OpOMHUI-, HOIUA-, KapOOHAT-,



doctar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
U3y4YCHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PacTBOpax HEOPraHWYECKUX

BCIICCTB;

e IIPUMCHATH OCHOBHBLIC OII€pallln MBICITUTEIIEHON JACATCIIBHOCTH — aHaJIU3 U CUHTC3,
CpaBHCHHC, O606H.[CHI/IC, CUCTCMATU3allUI0, BBIABJICHUC IMPUYUHHO-CJICICTBCHHBIX
CBsA3EH — AT U3Yy4YCHUA CBOMCTB BEIIECTB M XUMHYCCKHUX peaKHHfI, €CTCCTBCHHO-

HAy4HBIE METOJIBI MO3HAHWS — HAONIOJEHHE, HM3MEPEHHE, MOJIEIUPOBAHUE,
SKCIIEPUMEHT (PEAbHBIN U MBICIIEHHBIH).
TemaTu4yeckoe MIIAHUPOBAHUE
8- KJ1ace
KoanuectBo yacos JIeKTPOHHbIE
Ne | HammenoBanmue
/ (uu¢posbie)
T | PasiAeIoB M TeM | Beer | Kontposabn |[IIpakTuueck |ofpasopareinHbie
| IporpamMMbI 0 bie paboThl | He paboThI | pecypeni

Paznen 1.IlepBoHavyajibHble XUMHYECKHE MIOHSITHS

XuUMHs — BaKHas

00J1acThb bubnuoreka PI'UC «Mos

€CTECTBO3HAHUSA H mkoia» — lesson.academy-
1.1 N 5 2

NPaKTHYECKON content.myschool.edu.ru/04/

NEeATEeILHOCTH 08

YyeJIoBeKa

BemectBa 5 Xumusa, 8 kimacc, DI'AOY
1.2 | xuMu4yeckue 15 1 HAI1O «AxameMus

peaxiuu Munnpocsenienust Poccun»
Hroro no paszneny 20

Paznen 2. Baxkueiimue

NPEeACTABUTEC/IM HCOPraHNIECCKUX BEIIECTB

OIEKTPOHHBIN
00pa3oBaTeNbHBII ecypc
Bosayx. P pecyp
«Jlomarraue 3aJIaHusl.
Kucnopon.
2.1 6 OcHoOBHOE oOmiee
ITonsTHe 00
oOpa3oBanue. Xumus», 8—9
oKcHAaxX
k1acc, AO «M3pmarenbcTBO
"IIpocBemienue"»
Bonopon. Tpenaxep «O6mako
2.2 |Tloustue 0|8 1 3HaHUK». XUMHSA. 8 Kiacc,
KHCJIOTaX U COJISIX 000 «Duszukon JIadb»




Bonma. PactBopsl.

2.3 | [Toustue 00|5 1 1 <..>
OCHOBaHHUSIX
OCHOBHBIE KJIACCHI

2.4 | neopranmueckux |11 1 1 <..>
COEIMHEHUN

Wroro mo pazneny 30

Pasznen 3. HepI/IOIII/I‘IQCKI/Iﬁ 3aKOH H Hepuozmqeclcaﬂ CUCTEMAa XUMHUYECCKHUX 3JICMCHTOB

A.A. MenaeneeBa. CrtpoeHue aTomMoB. XuMHYECKass CBsA3b. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PeaKIIUN
[Tepuoanueckuit
3aKOH 51
[Tepnonuueckas
cucTeMa
3.1 7 <.>
XUMHUYECKHX
sanemenroB .M.
Menneneena.
CtpoeHue aToMOB
Xumuueckas
CBSI3b.
3.2 | OKHCIUTEIBHO- 8 1 <.>
BOCCTaHOBHUTEIILH
bI€ PEAKIINHI
Hroro no paszneny 15
IToBTOpEHME 3 <..>
OBIIEE
KOJIMYECTBO 68 3 6
YACOB 110
ITPOT'PAMME
O-11 Kj1acce
KounuectBo yacos DJIEKTPOHHBIE
Ne | HammeHoBaHue
/ (uudposbie)
| pA3CIOB W TEM | Beer | Kontposibh | IIpakTHueck |oGpazopaTenbHbie
| TPOrpamMMbl 0 bie paboThl | e paboThl | pecypent

Paznen 1.BeecTBo U Xumuue

CKHe peaKiuu

11

IToBTOpEeHME u

5

1

bubmorexka PI'UC

«Mos




yriryoJieHue
3HAHUN OCHOBHEIX
pasziesoB Kypca 8
Kjacca

mkosia» — lesson.academy-
content.myschool.edu.ru/04/
09

OcCHOBHBIC Xumusa, 9 kmacc, PI'AOY
12 3aKOHOMEPHOCTHU 4 IO «AxaneMus
XUMHYECKAX MuHnpOoCBeIeHUS
peakuuii Poccuny
ONEKTPOHHBIN
DIIEKTPOTUTHIECK o0pasoBaTenbHBIH  pecypce
asg  JHCccoLraIys. «Jlomarnraue 3aJIaHusl.
1.3 | Xumuueckue 8 OcHoBHOE oO1iee
peakuuu B obpa3zoBanue. Xumus», 8—9
pacTBopax kinace, AO «/31aTenbCTBO
"IIpocBemnienue"»
Hroro no pazneny 17

Pa3znen 2.HeMeTa/JILI M X COCTUHEHU S

2.1

Oouas
XapaKTEepUCTHKA
XUMHUYECKHX
snmemeHToB VIIIA-
TPYIIIBL

I'anorensr

Tpenaxep «O01ako
3HaHuily. Xumua. 9 kiacc,
000 «Pu3ukoH J1adc»

2.2

Obmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB  VIA-
rpynnsl. Cepa u ee
COEJIMHEHUS

2.3

Obmas
XapaKTepUCTHKA
XUMHUYECKHX
aneMeHToB  VA-
TPYIIIBL. A3or,
dochop u  ux
COEIMHEHUS

2.4

Obmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB  IVA-
IPYHIBL.  YTJIEpon
U KpPEMHUH U HX
COEIMHEHUS

Hroro no pazneny

25




Paznen 3. MeTaJJIbI M MX COeAUHEHUS

OO0Omue cBocTBa

3.1 m 4
METAJUIOB
Baxueiiniue

3.2 |metamel U ux |16 1
COEIMHEHUSI

Hroro mo pazaeny 20

Paznen 4. Xumus u oxkpyxamomas cpeaa

BemecrBa u
4.1 | maTepuabl B|3
JKU3HU YEJIOBEKA

Utoro no pazneny 3
IToBTOpEeHUE 3
OBIIEE

KOJIMYECTBO 68 4
YACOB I10

[TPOTPAMME




