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Pabouast nporpamma no yue6Homy npeamery «Xumush» 11 8—9-x kiaccos

IHossicHuTeabHAA 3aIIMCKA

Pabouvas mporpamma 1o XMMHHU Ha ypPOBEHb OCHOBHOI'O 0011lero o0pa3zoBaHus i o0yyaromuxcs 8—9-x KiaccoB
MBOY «I'umHa3us» pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSAMM:

®denepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccutickoii deneparumy;

npuka3za Munnpocsemenus ot 31.05.2021 Ne 287 «O0 yTBepxkaeHun GeaeparbHOro TOCyIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa OCHOBHOTO 00IIIero 00pa3oBaHUsY;

npuka3a Munanpocsemenus ot 18.05.2023 Ne 370 «O0 yTBepxkeHun deaepanbHOi 00pa3oBaTeIbHOM
IpPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUA»;

npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrepxknenuu [Topsiaka opraHu3alui 1 OCYIIECTBICHUS
00pa3oBaTeNbHOM IeATENBHOCTH 110 OCHOBHBIM 00111€00pa30BaTebHBIM IIPOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMMaM HavajabHOTO OOIIEro, OCHOBHOTO OOIIEro U CPpeaHero 00Iero oopa3oBaHus»;

Konnenmumn npenonaBanus yueOHOro mpeaMera « XUMHU»;

Konnenmuu 3K0norn4eckoro o0pazoBaHus B CUCTEME 00IIEro 0Opa30BaHuUs;

CII 2.4.3648-20 «CaHUTapHO-3MTHIEMHOJIOTHYECKHE TPEOOBAHUS K OpPraHU3aIusIM BOCIIUTAHUS U 00YUYEHUS,
OTJIBIXA W O3JIOPOBJICHUS JIETEH U MOJIOJICIKNY, YTBEPKACHHBIX TOCTAHOBJICHHEM TJIABHOTO CAHUTAPHOTO Bpada
ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urnennyeckre HOPMATUBBI U TPEOOBaHM K 0OecreueHHI0 0€30IacHOCTH U (MIIN)
0e3BpeTHOCTH ISl YyenoBeKa (PakTopoB cpeibl OOUTaHUS», YTBEPKACHHBIX TOCTAHOBICHUEM TJIABHOTO
canuTapHoro Bpauda ot 28.01.2021 Ne 2;

y4eOHOro IjIaHa OCHOBHOT'O 00IIero 00pa3oBaHus, yTBepxaeHHoro npukazoMm MBOY «'uMHazus» ot
31.08.2023 Ne 32 «O06 yTBep»)ACHUHA OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIETO
o0pa3oBaHUsY;

(denepanpHON pabodell POrpaMMBbI IO YIEOHOMY MIPEAMETY « XUMUS.

Pabouas mporpaMma OpueHTHPOBAHA Ha IIeJIEBbIE PUOPHUTETHI, CPOPMYIHPOBaHHBIE B (esiepaibHoil paboueit
MporpaMMe BOCIHUTaHUs U B paboueid mporpamme Bocniutanusg MBOY «I'umHazusa»

[Iporpamma 1o XuMuM Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBIIeHA HA OCHOBE TPEOOBaHUH K
pe3ylbTaTaM OCBOEHHSI OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus,
npezacrasieHHbx B DI'OC 00O, a Taxxe Ha OCHOBE (eepaTbHON pabodeld mporpaMMbl BOCIIUTAHUS U C YIETOM
KOHIIETIINH MPENoJaBaHusl yueOHOro npeameTa « XuMus» B 00pa3oBaTelbHBIX opranusanusax Poccuiickoit
denepanuu.

®denepanbHas paboyast mporpamma o yueoHomy npeamery «Xumus» (yriryOJeHHbIH ypOBEHb).

@enepanbHas pabouas mporpamma 1o ydyeOHOMY MpeaMmery «XuMus» (yriayOJieHHbIH ypoBeHb) (TpeaMeTHas
obnacth «EcTecTBeHHO-HAyuHBIE MpPEIMETHI») (/ajee COOTBETCTBEHHO — IMpOrpaMMa IO XHUMHH, XUMUS)
BKJIIOYAET MOSICHUTEIBHYIO 3aIMUCKY, COJAepKaHue OOy4eHHUsd, IJIaHUpyeMble PE3yJIbTaThl OCBOCHUS MPOrPaMMBbI
M0 XWMHH.

ITosicHuTENPHAS 3aKCKA.

[IporpaMMa 1O XMMHH OCHOBHOTO 00mIero ooOpa3oBanus (YrIyOJN€HHBIM YpOBEHB) COCTaBlieHA Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0OOpa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBanus, npeacrasieHHbIX B PI'OC OO0, ¢ yueroM ¢eaepanbHOl pabodeil mporpaMMbl BOCIUTAHUS.

HporpaMMa 10 XUMHHU pa3pa60TaHa C IS0 OKa3aHUsA MCTOHHQCCKOﬁ IIOMOIIMN YUYUTCIIIO B CO3JaHUHU pa6oqe171

MIPOrpaMMBbI 110 y4eOHOMY MPEAMETY .



[Iporpamma 1O XuUMHUHM Ja€T TPEACTABICHHWE O MEIsIX, 0Omed cTpaTerud OOydYeHUs, BOCIHTAHHSA
U pa3BUTUS OOyYaroIUXcs CpeACTBaAaMM y4eOHOTO TMpeaMeTa, OmpejaessieT 00s3aTeNnbHOe IMpeIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy IO pa3fenaM M TeMaM, paclpeleleHHe II0 KiaccaM, PEKOMEHIYEMYIO
MOCNIEAOBATENbHOCT HM3YyUYEHUS XMMHHU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTMKHU
y4eOHOro IMpolecca, BO3PACTHBIX ocoOeHHocTel oOydaromuxcs. B mporpaMMe mo XUMHH YYHUTHIBAIOTCS
BO3MOKHOCTH y4€OHOTr0 MpeiMeTa B peain3aliy TpeOOBAaHUN K INIAHUPYEMBIM JIMYHOCTHBIM, METapeIMETHBIM
U TpeAMETHbIM pe3yjbTaTaM oOydeHus U B (OPMHPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIbHON
JeSITeIbHOCTH 00yUaIOIMIErocs TI0 OCBOCHUIO YUEOHOTO COIePIKAHMSL.
W3ydyenue XuMHUM Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMsS OpPUEHTHPOBAHO Ha OOIIEKYJIbTYPHYIO
MOJITOTOBKY, HEOOXOIUMYIO ISl BBIPAOOTKHM MHPOBO33PEHUECKHX OPHUEHTHPOB, PA3BUTHS HHTEIUICKTYaJIbHBIX
CIIOCOOHOCTEl W HWHTEPECOB OOydYaromMXCs, Ha MPOJOJKEHHEe OOydYeHUs Ha YpOBHE CpEAHEro OOIIero
o0OpazoBaHus.
3HaHME XUMHUH CIYKUT OCHOBOH 1711 ()OPMUPOBAHMS MHUPOBO33PEHUS O0YyYarolIerocs, €ro IMpeicTaBiICHUN o
MaTepraIbHOM €IMHCTBE MHMpPA, BAKHYIO POJIb UIPalOT (OPMUPYEMbIE XUMHUEN MPECTABIECHUS O MPEBPAILEHUAX
SHEPTUU U BEUIECTB B MPHUPOJIC, O MyTAX PEIICHUs TII00ATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIIOBEUYECTBA —
CBIPbEBOH, PHEPTETUUECKOM, MPOIOBOIBCTBEHHON MPoOIIeM, MPOOIEMBbl SKOJIOTHYECKON 0€30MacHOCTH, IpobieM
3/IpaBOOXpaHEHUSI.
N3ydenue xumuu:
i CcrocoOCTBYeT peanu3alii BO3MOXKHOCTCH It caMoOpa3BUTUS W (HOPMHUPOBAHHS KYJIbTYpBI
JMYHOCTH 00YYaOIINXCS, UX 00IIeH U (yHKIIMOHAIBHON IPaMOTHOCTH;
i BHOCHT BKJIaJ B (HOPMHUPOBAHHE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH 00yUaroIIuXcsi, HAaBBIKOB
WX CaMOCTOSITENbHOM Y4eOHOH MAeSITeNhbHOCTH, OHKCIEPUMEHTAIbHBIX M HCCIIEIOBATEIBCKUX
YMEHHM, HEOOXOJUMBIX KaK B MOBCEIHEBHOM )XKM3HH, TaK U B TPO(HECCHOHATLHOU e TEIbHOCTH,
i 3HAKOMHT CO CHenU(pHUKOHl HAYYHOTO MBIILUICHUS, 3aKJIaJbIBa€T OCHOBBI TMPEICTABICHUH O
€IMHCTBE MPUPOJbI U YEJIOBEKA, SIBISAETCA KIIOYEBBIM ATarioM B (OPMUPOBAHUU E€CTECTBEHHO-
HAy4YHOM rpaMOTHOCTH O0YyUaIOLIUXCS;
i crmocoOCTByeT ()OPMUPOBAHUIO IECHHOCTHOTO OTHOLICHUS K €CTECTBCHHO-HAYYHBIM 3HAHHSIM, K
IPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIa/l B 9KOJIOTHUECKOE 00pa30BaHUE 00YUaIOLTHXCS.
JlanHple HampaBlieHUS B OOYYEHHUM XHMHH OOECTEeUMBAIOTCA CHEHU(UKONW COIep:KaHWs MpeaMera, KOTOPBIH
SIBJIIETCS TIEAArOTUYECKU a/IallTUPOBAHHBIM OTPAXKEHUEM OIPEICTICHHOTO ATala Pa3BUTUS XUMHUU.
YrnyOnéHHblii Kypc XMMHH OCHOBHOTO OOIIEro oO0pa3oBaHWs OPHUEHTUPOBAH HA OCBOCHHE OOYYaAIOIIUMMCS
CHUCTEMBl TIEPBOHAYAIBHBIX TOHATHA XHWMHH, OCHOB HEOPTraHWYeCKOW XUMHH, OCHOBOIIOJATAFOIINX
MpeACTaBICHUHN OOIIEH XUMHUH B OTICIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKOW XUMUH.
CrpykTypa cofep:kaHusi pOrpaMMbl IO XUMHU c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K €€ U3yUeHHIO.
ConepxaHue CKIaJbIBAETCS U3 CUCTEMbI MOHITHI O XUMUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBbI MOHSITHI O
XUMHYECKoH peakiuu. O6e 3TH cUCTeMbl OPraHU30BaHbI M0 MPUHIIKITY TIOCTIEA0BATEIBHOTO PA3BUTHS 3HAHUI Ha
OCHOBE TEOPETHUECKUX MPECTABICHUIN Pa3HOTO YPOBHSI:

il aTOMHO-MOJICKYJISIPHOW TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;



i [Tepuomuueckoro 3akona J[.1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHMUH;
il yYCHHUS O CTPOCHUU aTOMa M XUMHUYECKOH CBSI3H;

i mpezcTaBICHHI 00 DIEKTPOTUTUYECKOM AUCCONUALINK BEIIECTB B PACTBOPAX;
i 0 XUMHYECKOH KHHETHKE M TEPMOJAUHAMUKE.

B ocHOBy TeopeTHuecKux 3HaHHUM MOJI0KEHbI IMIUPUYECKHU MOIyYeHHbIE (DaKkThl. TeopeTuueckue 3HaHus
pPa3BHUBAIOTCS TMOCJIENIOBATENIBHO OT OJHOTO YPOBHS K JAPYroMy M 00€CHeuMBaIOT OOYYaroIIMMCSI BO3MOYKHOCTb
OOBSICHATH ¥ POrHO3UPOBATH CBOICTBA, CTPOECHHUE U OOJIACTH MPAKTHYECKOTO IPUMEHEHHUS N3y4aeMbIX BEIIECTB.

OcBoenue copep)kaHusi NPOTPAMMBI 10 XHMHUH TPOHMCXOIHWT C HUCIOJB30BAHWEM 3HAHHWHA W3 paHee
W3YYEHHBIX YYEOHBIX MPEIMETOB: OKPYXKAIOIUH MUp, OMOJIOrHs, (PU3UKA, MaTEeMaTHKa, Teorpadus, TEXHOIOT U,
UCTOPHS.

[Iporpamma ocHoBHOro oOIIero oOpa3zoBaHUs MO XUMHH (YriIyON€HHBIH YpPOBEHb) OPHEHTHPOBAHA Ha
coxpaHeHrue (yHIAMEHTAIBHOTO XapakTepa oOpa3oBaHMs, clenUPUKA ydeOHOTO TpeaMeTa U 0OecTeueHue
YCHEIIHOro 00y4yeHus Ha CJIEAYIoleM ypoBHE 00pa3oBaHus. B mporpamme no XuMuu peainsyercsi pa3BUBaroLIas
U TIpaKTUYecKasl HApaBJICHHOCTh OOyYeHUs XMMHH, TUQQepeHnranus o0ydeHus, BKI0Yamas npopuibHyO
MOJrOTOBKY OOYYalOIIMXCS M TIOCIEYIOLIee CaMoolpe/eieHne B BBIOOpE HampaBieHUsT OOy4YeHUs B
PO UIBHBIX KiIaccax.

YrnyOonéHHoe u3ydyeHHe XMMHH CIIOCOOCTBYET pealu3allid 3a]ad NpoQecCHOHAIbHON OpHUEHTALUU U
HaIpaBJIEHO HA MPEJOCTABICHUE BO3MOXKHOCTU KaXKIOMY OOydarouieMycs MpOSBUTH CBOM MHTEIJUIEKTYyalbHbIE U
TBOPYECKHE CIIOCOOHOCTH MPU U3YYCHUH YUEOHOTO MpeaMeTa, HeOOXOIUMBIE JIJIsi TIPOJOJDKEHUS 00pa30oBaHUs 1
JaTbHEWIIEN TPYI0BOU IEATEIILHOCTH.

[Tporpamma no xumuu (yriryOnEHHBIN YPOBEHB) MpeHa3HAYSHA /ISl UCTIONIB30BaHUS B 00pa30BaTEIbHBIX
OpraHu3alysIX, peaqu3yroIuX OporpaMMsl AudQepeHIUpoBaHHOrO (YIriayOiIEHHOTO, MPO(UIBHOTO) H3yUYCHHS
OT/IENIbHBIX YUE€OHBIX IPEMETOB Ha YPOBHE OCHOBHOT'O O0IEr0 00pa30oBaHMUs.

OO6pazoBarenbHble (YHKIMH XUMUHU, U3y4aeMOW Ha YIIIyOJEHHOM YypOBHE, pealu3yloTcs B Ipoliecce
(¢hopMupoBaHMs 3HAHUM OCHOB XHMMHUYECKOM HAayKH Kak oOOJacTM COBPEMEHHOI'O €CTECTBO3HAHMSI, 00JacTH
MPAKTUYECKON JESITeTHbHOCTH YEIOBEKAa W OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYphHl. 3ajada ydeOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMBI XUMHUECKUX 3HAHUN — BaKHEUITNX (PAKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX IIOJIOKEHUH, JOCTYHNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKH,
B IIPUOOIIEHUH K HAYYHBIM METO/aM MO3HAHUS MPU U3YUCHUH BEIIECTB U XUMHUUECKUX peakiuii, popMupoBaHuM
Y Pa3BUTHH MO3HABATEIBHBIX YMEHHM U CLIOCOOOB IEATEIBHOCTH U UX MPUMEHEHUH B yueOHO-TI03HABATENIbHON 1
y4eOHO-UCCIIEeIOBATENIbCKON  JIEATEIbHOCTH, OCBOGHHUHM TMpaBui O€30MacHOro oOpalleHusl C BEIIeCTBaMU B
MMOBCEAHEBHOM KU3HU.

[enn m3ydeHUs XUMUHU OTPAXKAIOT HANPABICHHOCTh OOYYCHHS Ha Pa3BUTHE W CaMOPa3BUTHE JMYHOCTH,
(opmMupoBaHHe €€ HHTEIUIEKTa U OOIIEH KyIbTypHI.

M3ydenne XMMHUY HAMpaBJIEHO HA TIOCTHIKEHUE CIESAYIOIINX LENIeH:

i (QopmupoBaHHE HMHTEJUICKTYyalbHO pa3BUTOM JHMYHOCTH, TOTOBOW K CamMo0Opa30BaHHIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHUIO PEIICHUN, CTIOCOOHON aJanTHPOBATHCS K OBICTPO

MCHAIOIINUMCS YCIIOBHAM XKU3HU,



E

(bOpMI/IpOBaHI/Ie CUCTEMBI XUMHYECKNX 3HAHWM KaK KOMITOHCHTA eCTeCTBeHHO-HaquOﬁ KapTUHBIL
MHpa, KaK OCHOBBI IJid NOHUMAHUA XUMHYECKOM CTOPOHBI SIBIICHUI OKpYyKaroumero mmupa,

OCBOCHHC A3blKa HAYKHU;

E

an06meHHe 06yqa}0mnxc;1 K CaMOCTOSITEILHON II03HABAaTEILHON W HCCIIEIOBATEIIHLCKOM
ACATCIIBHOCTH, K HayY4YHbIM MCTOAaM IIO3HAaHUA, (bOpMI/IpOBaHI/Ie MOTUBAllUKM W PA3BUTHUC

CIOCOOHOCTEH K U3yUEHUI0 XUMHH;

E

dbopmupoBanre o0mel (YHKIMOHATHLHON M €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH W OLICHUBATH SIBICHUS OKPY’KAIOMIETO MHUpA, UCIONb3Ys 3HAHUS M OIIBIT,
MOJIyYCHHbIE MpPU U3YyUYEHUHM XHMMHUH, NMPUMEHATh MX INPH PEIICHHH NpoOJeM B IMOBCETHEBHOMN
KU3HU U TPYIOBOU JCATENBHOCTH;

i pasBuTHE Y 00y4arOlMXCsl MHTEpEca K M3YUYCHUIO XHUMHUH U cepaM IesITeIbHOCTH, CBSI3aHHBIM C
XUMHUEH, MOTHBALUA K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOILErO NPOQMIIS M HalpaBIEHHOCTH

JaJIbHENIIero 00yUYeHus;

E

OCO3HaHUE ILEHHOCTM XHWMHYECKMX 3HAaHUM B JKU3HHM 4YEJIOBEKAa, IIOBBIIICHUE YPOBHS
JKOJIOTUYECKOM KYJIBTYpbI, HENPUATHE ACHUCTBUN, NPUHOCIIIMX Bpel OKPYXKAWIIEeW cpene u

310pOBBIO JIIOJIEN;

E

l'[pI/IO6p€TeHI/IC O6y‘IaIOH_II/IMI/ICH OIIbITa CaMOIIO3HAaHHA, KIHOYCBBIX HABBIKOB (KJ'IIO‘IGBLIX

KOMITETECHIINH ), HEOOXOUMBIX JUIsl pa3JIMYHBIX BUJIOB JICATCILHOCTH.

OO11iee 4McI0 YacoB, OTBEICHHBIX JJIsl U3YUYCHUS XMMHH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsl, COCTABIISET
204 gaca: B 8-m kiacce —102 yaca (3 gaca B Hezento), B 9-m kinacce — 102 gaca (3 yaca B HEIEIIO).

Jist peanu3anuy nporpaMMbl UCTIONB3YIOTCS YIEOHUKH, TOMYIIEHHBIE K UCIIOIB30BAHMIO MTPH PEaTH3aIUN
UMEIOIIMX TOCYTAPCTBEHHYIO aKKPEIUTAINI0 00pa30BaTEIbHBIX MPOTPaMM Ha4allbHOTO O0IIEr0, OCHOBHOTO
o011ero, cpeiHero 00IIero 00pa3oBaHus OPraHU3aIUIMHU, OCYIIECTBISIONIMMEI 00pa30BaTEIbHYIO JESTCIHOCTD,
npukazoM Munnpocsemenus ot 21.09.2022 Ne 858:

Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I°., «M3mparensctBo "[IpocBemenne»;
Xumus, 9 knacce/ Pymsurtuc I'.E., ®enpaman O.1., «M3natensctBo "[IpocBemeHue»;

DeKTpOoHHBIE 00pa30BaTeNIbHbIE PECYPCHI, TOMYIEHHBIE K UCIIOIB30BaHUIO MIPH PEeaTH3alMA UMEIOIUX
roCyJapCTBEHHYIO aKKpEeIUTALUI0 00pa30BaTENIbHBIX IPOrpaMM HadaJIbHOIO OOIEro, OCHOBHOI'O OOLIETO,
cpeanero odiero odpasoBanus npukazoM Munnpocserienus ot 02.08.2022 Ne 653:

Xumus, 8 kinacc, DI'AOY AI1O «Axanemuss MunnpocenieHust Poccuny;

Xumus, 9 knace, PI'AOY 1O «Akagemust Munmnpocsemienus: Poccumny;

DneKTpOHHBIN 00pazoBaTenbHbIN pecypc «/Jomamnue 3aganus. OcHoBHOe oOmiee oOpazoBanue. Xumus», 89
kiace, AO «znarensctBo "[IpocBemienue'y;

Tpenaxep «O6mako 3HaHUHY. Xumus. 8 kiace, OO0 «DuzukoH J1ady;

Conep:xanue o0yueHus B 8 kiacce.

HCpBOHa‘IaHBHBIe XUMHNYECCKHUEC ITOHATHSA.
Xumus — BaxkHas 00JIaCTh €CTECTBO3HAHHUSA U HpaKTH‘ICCKOI;'I JACATCIIBHOCTH YCJIOBCKA. HPGI[MGT XUMHU.

Ponp XxuMuM B JKH3HHU YEJIOBEKA. KpaTKI/Ie CBCACHUA 00 HUCTOPUH BO3HHUKHOBCHHA U PAa3BHUTHA XUMHHU. Xumus B



cucreme Hayk. Tena u BemectBa. DHU3NYECKME M XMMHUYECKHME CBOMCTBA BEIIECTB. ATpPEraTHbIe COCTOSIHUSA
BeniecTB. [loHATHE O TEOPETMUECKMX M SMIMPUYECKMX METOJaX II03HAHHSA B €CTECTBEHHBIX HayKax.
[IpencraBneHuss 0 Hay4HOM IO3HAHUM HAa SMIMPUYECKOM YPOBHE: HaOJIOJEHUE, M3MEpPEHHE, HKCIEPUMEHT,
MOJIeJIMpOBaHue, BbluMcieHue. lIpencraBieHnss 0 HaAydyHOM MO3HAHMM Ha TEOPETUYECKOM YPOBHE: Hay4HbIE
(hakThI, TpobJIEMa, TUIIOTE3a, TEOPHSI, 3aKOH.

A3pik xuMun. CTOUHUKY XUMUYECKON MHGOPMAITHH.

[lonsTe o meromax paboThl ¢ XUMUYeCKUMHU BeniecTBamMu. OOOpyJOBaHHME IIKOJIBHOM XUMHYECKON
nabopatopuu. [IpaBuna 6e3o0nacHOro odparieHus ¢ BEIECTBAaMH U JIAOOPaTOPHBIM 000PYIOBAHUEM.

Yuctele BemiectBa U cMmecu. IIpupoaHbie cmecu: BO31yX, NPUPOJHBIN ra3, HE(Th, MPUPOIHBIC BOBI,
TOpHbIE OOkl U MUHEpalibl. [IOHATHE O TOMOT€HHBIX U TeTepOreHHbIX cMecsx. CrocoObl pa3aeneHus cMecel.
OuucTka BelecTs.

BemectBa u xumuueckue peakiyi. ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE IEeMEHThI. CUMBOJIBI XUMUYECKHUX
anemeHToB. [IpocThie U cnoxkHble BemiecTBa. MeTaiibl M HeMeTaJlbl. BemiectBa MOJEKYJISpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

Xumuueckass (popmyna. BaJeHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa
BemiecTB. OnpezeneHre BaIeHTHOCTH 3JIEMEHTOB MO (opMysiaM OMHAPHBIX COCTUHEHUN U COCTaBICHHE (POPMYII
OMHAPHBIX COENMHEHUN 10 BAJIGHTHOCTU »dJeMeHTOB. OTHocuTenabHas aToMHas Macca. OTHocuUTeIbHas
MOJIEKYJIApHas Macca. MaccoBasi A0Js XMMHUYECKOro 3JeMEHTa B coequHeHuu. HaxoxxaeHue mnpocreiiiien
(hopMyIIBI BElleCTBa O MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KonnuectBo BeniectBa. Moiib. MosnsipHast macca. B3auMOCBsI3b KOJIMYECTBA, MACChI M YUCJA CTPYKTYPHBIX
enuHuI] BemiecTBa. Pacdersl mo (opMynaM XHMHYECKHUX COeIMHEHMHA. MonspHas Macca CMECH BEILECTB.
MornbHast 1071 XUMHUYECKOTO 3JIeMEHTa B coeluHeHuu. HaxokaeHue mpocreiiieid (GpopMmyiibl BEIIECTBa IO
MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3znueckue U XUMHYECKUE SIBICHUS. XHUMHUYECKas pPEAKUUs U €€ NPU3HAKU. YCJIOBUS MNPOTEKAHMS
XMMHYECKUX peaKluid. 3aKOH COXpaHEHUs MacChl BEHIECTB. ATOMHO-MOJIEKyJsipHas Teopus. JKu3Hb u
nesitenbHocTh - M.B. JlomoHocoBa. Xumuueckue ypaBHEHUs. THIIBI XUMHUYECKUX peakuui (coeluHEeHus,
pa3nokeHus, 3aMelleHns, oOMeHa). PacueTsl 0 XUMUYECKUM YPaBHEHUSIM.

DKCIIEpUMEHTAIBHOE U3YUYEHHUE BEILECTB U SBJICHUN. 3HAKOMCTBO ¢ XMMHUUYECKOM MOCYJI0M, ¢ MpaBUIaMHU
paboTel B jabopaTopuu M NMpUeMaMu oOpallieHHs C J1abopaTOpHbIM O0OpyAOBaHHEM. M3ydeHue M omucaHue
(bu3MYECKUX CBOMCTB 00Pa3I[0B HEOPraHUYECKUX BEIIECTB — METAIJIOB M HeMeTau1oB. Habmoienue ¢puznueckux
(nnaBneHUe BOCKa, TasiHUE JIbJa, pacCTUPaHUE caxapa B CTYNKE, KAIEHUWE U KOHACHCALMSA BOJbI) U XMMHUYECKUX
(ropeHue cBeuyH, MPOKAIMBAHUE METHOW MPOBOJIOKH, B3aMMOJECUCTBUE COJBI WM MeEa C COJSTHON KHCIIOTOM)
apneHuil. O3HakoMIIeHHE ¢ oOpa3lamu BellecTB kojaudectBoM | monb. HabmioneHue m omMcaHue NMpU3HAKOB
MPOTEKaHU XMMUYECKUX PEakIuil (pa3IoxKeHne caxapa, B3auMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwus,
NoJlyyeHue u pasioxenue rugpokcuna meau (II) mpu narpeBanuu, B3auMoJieiicTBUE Kee3a ¢ PaCTBOPOM COJH
menu (II). M3ydyenue crnocoGoOB pasneneHus cMeceil (C MOMOIIbI0 MarHuTa, (UIBTPOBAaHHE, BBIIAPUBAHUE,
TUCTHIUISIMS, XpoMarorpadusi), MpoBeJeHUE OYMCTKH MOBapeHHOW conu. HaGmroneHue W omuMcaHue OMBITOB,

WUTIOCTPUPYIOUINX 3aKOH COXPAHEHUS MACCHI.



Baxxneiime npeacTaBuTen HEOPraHUYECKUX BELIECTB.

[IpencraBnenus o rasax. Bo3ayx — cmech razos. CoctaB Bo3ayxa. 3akoH ABorajapo. MossipHbIi 00BEM
ra3oB. OTHOCHUTENbHAS MJIOTHOCTH ra3oB. OmpeneneHne OTHOCUTEIBHONH MOJIEKYJISPHON Macchl Ta3000pa3HOro
BEIIIECTBA 110 U3BECTHOM OTHOCUTENBHOM IMIIOTHOCTH. OOBEMHBIE OTHOIIEHHUS Ta30B IPU XUMHUECKUX PEAKLIUAX.

Kucnopon — snemeHt u mnpoctoe BemiecTBOo. HaxoxiaeHue kuciopoga B npupoze, (uzuueckue u
XMMHUYECKHE CBOMCTBA (peakuuu ropeHus u okucieHus). Ilporeccsl okucieHus B kuBOM mpupone. OKCHIBI
[Ipumenenne kucnopoga. CrnocoObl MOMy4eHHs] KUCIOpPOJa B JIaOopaTopuu U IpoMblluieHHOCTH. [loHatue o
katanuzatope. KpyroBopot kucinopoaa B npupoje. O30H — aIoTponHas MoauuKanus kucaopoaa. O30HOBBIH
CJIOH, €r0 3Hau€HUE /IS )KUBBIX OPraHU3MOB. Pa3pylieHne 030HOBOIO ClI0sl.

TennoBoil >pdexT XumMHueckoil peakiuu, TEPMOXUMHYECKHE YpPAaBHEHMs, 5K30- M JHJIOTEPMUYECKHE
peakuuu. Tomnuso. Mcnonps3oBaHue yIvisi 1 MeTaHa B KauyecTBE TOIUIMBA. 3arpsi3HeHHe Bosnyxa. IlonsaTtue o
napHUKOBOM 3 dexre.

Bognopon — snement u npoctoe BeniectBo. Haxoxenue Boioposaa B npupojae, Gpusnueckue u XUMUYECKue
CBOICTBa, NMpUMEHEHHE, crocoObl nomydeHus. [loHsTHe o KucioTax W coiyisix. Vcmonb3oBaHME BOJOpPOJAA B
KauecTBE TOIUIMBA.

Boga. ®usnueckue coiictBa Boabl. Bona xak pactBoputens. PactBopsl. HachllieHHbIE M HEHACBILICHHbBIE
pactBOphl. PacTBopuMocTh BemecTB B Bojie. PakTOphl, BIAMSIOIME HA PACTBOPUMOCT TBEPJIBIX U ra3000pa3HbIX
BerecTB. CriocoObl BbIpa)kKeHUsI KOHLIEHTPALMK PaCTBOPOB: MAacCOBast 0JI1 pACTBOPEHHOI'O BEILECTBA, MOJIIPHAs
KOHIIeHTpanus. Poias pacTBOpOB B IPUPOJIE U B KU3HU YEITOBEKA.

Xumunyeckue cporictBa Bojbl. [lonsTre 006 ocHoBanusx. [lonstue 06 nuaukatopax. Kpyrosopor Boasl B
MpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranndecknx coeamneHuid. Oxcunbl. Knaccudukanus okCUaoOB: coieoOpaszyromme
(OCHOBHBIE, KHCIOTHbIE, aM(pOTepHblE) U HecosneoOpasyomme. MexayHapoaHas HOMEHKJIATypa OKCHJIOB.
TpuBnaneHele HazBaHus OKCHIOB. Du3nueckne W XapaKTEpPHbIE XHMHUYECKHE CBOMCTBA  OKCHIOB
(B3aUMOJENUCTBUE C BOJIOM, C KUCIOTaMHU U OCHOBAHUSAMHU, C APYTrUMH okcuaamu). IloaydeHne okcuaos.

[ToHsiTHE O TMAPOKCHAAX — OCHOBAHMIX U KHCIOpojacoAepxamux kuciorax. Kucnorsl. Knaccudukanus
KACIOT. MexayHapoaHass HOMEHKJIATypa M TpPUBHAJIbHBIE Ha3BaHUSA KUCIOT. PU3NYECKUE U XUMUYECKUE
CBOMCTBa KHUCJIOT (B3aMMOJEHCTBHE C METalllaMH, C OKCHUIaMH METajuIOB, OCHOBAaHUSAMHU M COJSIMM). Psp
aktuBHocT MetauioB H.H. bexerosa. Ilomyuenue kucnor. Kuciaorel B npupojie, NPUMEHEHUE BaXHEHIINX
KHCJIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: WIETIOYM W HEPACTBOPUMBIC OCHOBaHHSA. MexXayHapoaHas
HOMEHKJIaTypa OCHOBaHMW. TpuBHanbHbIE Ha3BaHWs ocHoBaHuWU. Illermoun, mx cBoiWcTBa (B3aMMOIIEHUCTBHE C
KHCJIOTHBIMU OKCHJIaMH, KHCIOTaMH U COJISIMM) MU CIOCOOBI moiydeHus. HepacTBopuMble OCHOBaHMS, HX
CBOWCTBa (B3aMMOJICHCTBHE C KHCIOTAaMH) M CIOCcOObI momyueHus. AmdorepHocts. [lonstue 06 amdoTepHbIX
THJIPOKCUAAX (Ha MpUMepe TUAPOKCHIIOB IIMHKA M aTIOMUHHS): XUMHUYECKHE CBOWCTBA (B3aMMOACWUCTBHUE C

KHUCJIOTaMH U H_ICJ'IO‘laMI/I) U MOJIYyUCHHC.



Conu (cpenHue, Kucible, OCHOBHbIE, JBOMHbIE). MexayHapoaHas HOMEHKIaTrypa coyieil. TpuBuanbHble
Ha3BaHUsA coJie. PU3NYECKHE U XapaKTEPHbIE XUMUUYECKHE CBOMCTBA Ha MpUMeEpe cpelHux cotieid. Ilomyuenne
COJIEH.

I'eneTnueckas CBsI3b MEXKY KilacCaMU HEOPraHUYECKUX COECIMHEHUM.

OKCIEPUMEHTAIBHOE U3yUEHUE BEIIECTB U SBJICHUI:

KOJIMYECTBEHHOE ONpE/IeNIEHNE COePKaHus KUCIOPO/a B BO3/AYXE;

MoJIyYeHne, CoOMpanue, pacrlio3HaBaHUE U H3yYeHHE CBOWCTB KUCIOPO/Ia;

HAOJIOICHNE B3aMMOJICHCTBHS BEIECTB C KHUCIOPOAOM M YCIOBHH BO3HMKHOBEHHMS M TPEKPALICHHS
rOpEeHUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U ONMCAHHUE UX CBOWCTB;

MoJTy4eHue, coOnpanue, pacro3HaBaHUE U U3YUYeHHE CBOMCTB BOIOpoAa (TOpeHue);

B3auMoIeiicTBHE Bogopoaa ¢ okcunom meau (11);

UCCleIoBaHNe 0COOEHHOCTEN PaCTBOPEHUS BELIECTB C Pa3IMYHON pacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEEICHHON MacCcOBOil J10JIel paCTBOPEHHOT'O BEIIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONIPEEICHHON MOJISIPHON KOHIIEHTpAIe pacCTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHICTBUE BOJIBI C METAJUIAMH (HATPUEM U KaJTbIIHEM);

ONpeIeJICHUE PACTBOPOB KUCIIOT U LIEJI0UYEH C TOMOILBIO MHANKATOPOB;

uccieoBaHle 00pasiloB HEOPraHUYECKUX BEIIECTB PA3IIUYHBIX KIACCOB;

n3yueHue B3amMmojeicTBus okcuaa meau (II) ¢ pacTBOpoM CepHOM KHCIIOTBHI, KHUCIOT C METaJUIaMH,
peaKkIuil HeNTpaAIN3aIuy;

[I0JIy4€HHE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJHOIO METalljla IPYTUM U3 pacTBOpaA COJIU;

B3alMMOJEICTBUE THAPOKCUAA LIMHKA C PACTBOPAMM KHUCJIOT U LIEJI0YEH;

pelIeHNe DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « OCHOBHBIE KJIACChl HEOPIAHUYECKUX COEAVNHEHUI».

[lepnonnueckuii 3akoH u [lepnoanueckas cucrema xumuueckux 3rneMeHToB J[.M. Menneneea. CtpoeHue
aTOMOB. XUMHU4YECKas CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

[lepBbie MONBITKU KiIaccu(UKAMM XUMHUYECKUX 3eMeHTOB. [loHsATue o rpymnmnax (cemeilcTBax) cXOJIHBIX
JJIEMEHTOB: IIEJIOYHBIX M IIEJOYHO3EMENbHBIX MeETalaX, TaJoreHax, HWHEpPTHBIX (O1aropoaHbIX) Trasax.
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHUJIBI.

Ilepuognueckuil 3akoH. OTtkpsiTue Ilepumonmyeckoro 3akona. Ilepuoauueckas cucTeMa XUMHYECKHX
anementoB J[.W. Menneneea. KopoTkonepuonnas u umHHONepuoaHas ¢opMmbl Tabmuisl «llepuonnyeckas
cucreMa xumudeckux emeHToB [[.M. Mennaeneesay. [lepuoast u rpynmst (A- u b-rpymisr).

Crpoenue aromoB. CocTtaB aToMHbIX sifep. M3otombl. PannoakTuBHOCTb. DJIEKTPOHBL. DJIEKTPOHHAs
opOuTanb. DHEPreTHUecKue ypoOBHH M MOJYPOBHU aTroma: s-, p-, d-opOurtanu. DIeKTpOHHbIE KOHPHUTYpaluu H
3NEKTPOHHO-Tpaduueckue (HopMyiabl aToMOB. PHU3MUECKUN CMBICT TOPSIKOBOTO HOMEpa, HOMEpa Mepuoja U
rpynmnsl  31aeMeHTa. CTpoeHHe JJIEKTPOHHBIX 000J04YeK aTroMoB MepBbIX 20 XHMHYECKHUX DJIEMEHTOB
Ilepnognueckoit cucremel .M. MenneneeBa: pacnpeneneHue 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM,

IMoAYPOBHAM U 0p6I/ITaJ'I$IM. duznyeckuii CMBICIT HepI/IOIII/I'-IeCKOFO 3aKOHaA.



3aKOHOMEPHOCTH U3MEHEHHUs pajuyca aTOMOB XUMHYECKMX JJIEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOKCTB IO TpylmaM U nepuoaam. M3MeHeHue KHUCIOTHO-OCHOBHBIX CBOMCTB COEIWUHEHHI
XMMHMUYECKHX 3JIEMEHTOB B NIEPUOAAX U IPyMNIax. XapaKTEpUCTHUKA XUMHUYECKOIO 3JIEMEHTA IO €T0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme JI.1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u llepuoanyeckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUSA
Hayku U nipaktuku. .M. MenaeneeB — y4eHbIil U rpakJJaHHH.

DNeKTPOOTPULATEIbHOCTh XMMHUUYECKHUX JJIEMEHTOB. XHMHUYECKass CBs3b. BHIbl XMUMHMUYECKOH CBA3M:
KOBQJICHTHAsl TOJISIPHAsI CBS3b, KOBAJICHTHAs HEMOJApHAs CBA3b, MOHHAS CBS3b. MeEXaHM3MBI 00pa3OBaHHA
KOBAJICHTHOM M HOHHOM CBSA3U. DJIEKTPOHHBIC U CTPYKTYpHBIE (OPMYIIbI BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. THUIBI KPUCTANIMYECKUX PEIIETOK: HOHHAs, aTOMHasi,
MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp oxucienus. OmpeneneHue CTENEHEW OKHUCIEHUS aTOMOB B OWMHApHBIX COEAMHEHHUSX.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIpouecchl OKuCIeHHS W BOCCTaHOBJIECHMs. OKUCIUTENU U
BoccTaHoBUTeNU. (CocTaBlieHHE YpaBHEHHM MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUd U
paccTaHoOBKa B HUX KO3(PPUIIMEHTOB METOIOM SJIEKTPOHHOTO OaaHca.

OKCIEpUMEHTAIBHOE U3YyUEHHUE BEILIECTB U SIBJICHUMN:

O3HaKOMJIEHHE C 00pa3llaMi METaJJIOB M HEMETAILIOB;

MOJEJIMPOBAHNE CTPOEHUS MOJIEKYJ IPHU IMOMOIIM PHCYHKOB, MOJEJEH, JEKTPOHHBIX U CTPYKTYPHBIX
dopmyr;

IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —peakUuit
(ropeHue, peakliuy pa3inokKeHUsI, COEIUHEHU).

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeEXNpeAMETHBIX CBS3€d IPU M3YYEHUM XHMHU B § KJIacce OCYILECTBIISIETCS Yepe3
UCIIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK M TOHATUH, NPHUHATBIX B OTAEIbHBIX
€CTECTBEHHBIX HayKaX.

OO011ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: sBJIEHUE (IIPOLECC), HayYHbIH (akT, FUIOTE3a, TEOPHsl, 3aKOH,
aHalu3, CHUHTE3, Kiaccu(uKanus, MEepUOAUIHOCTh, HAOIIOIEHUE, DKCIEPUMEHT, MOJEIHPOBAHUE, W3MEPEHUE,
MOJIETIb.

®dusuka: SBICHUS NPUPOAbI, (PU3UUYECKHE SBJICHHUS, BELIECTBO, TENO, (PU3NYECKHE BEIUYHHBI, €AMHULIBI
u3MepeHusi, 00bEM, Macca, arperaTHble COCTOSIHUE BEIIECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYIIa,
CTpOEHHE Ta30B, )KUJIKOCTEH U TBEPAbIX (KPUCTAIUIMUECKUX ) TN, MEKTPUUECKUHN 3apsijl, KOJTMYECTBO TEIUIOTHL.

buonorus: ouocdepa, poTocuHTe3, MpoIiecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, ruapocdepa, MUHEpATBI, TOPHBIE MOPOJIBI, IMOJIE3HBIE HCKOMAeMbIE, TOIUINBO,
BOJIHBIE PECYPCHI.

TexHonorus: TexHochepa, MNPOU3BOACTBO, XMMHUYECKHE TEXHOJOTHH, CBHIpbE, KOHCTPYKLIMOHHBIC
MaTepHuabl.

Coneprxanne o0yueHus B 9 kiacce.

BGIHCCTBO U XUMHYECKasd pCaKsl.



[ToBTOpenue u yriyOneHue 3HAHUN OCHOBHBIX pa3zenoB kKypca 8 kimacca. Ctpoenue aromoB. CBoiCTBa
aTOMOB XMMHYECKHUX DJJIEMEHTOB, MX KOJIMYECTBEHHbIE M KAuyE€CTBEHHbIE XapaKTEPUCTHKU (paauyc,
JIEKTPOOTPHUIATEIBHOCTb, 3HEPrusi noHM3auuu). IlocienoBarenbHOCTh 3aNOIHEHUST JEKTPOHHBIX OpOuTaneit
aTOMOB MaJlbIX MepuooB. OCcOOEHHOCTH 3aMONHEHUS! 3JCKTPOHHBIX OpOUTanel aToMOB OONBIIMX MEPUOJIOB.
[lepuoanueckass cucTteMa XHMHYECKMX OJJIEMEHTOB B CBETE€ IIPEACTABICHUN O cTpoeHuu aroma. CTeneHb
OKHUCJIEHUS U BaJIGHTHOCTb. lIpencTaBieHue o mepuoAMYecKOl 3aBUCMMOCTHU CBOMCTB XUMHYECKHX 3JIEMEHTOB
(371eKTPOOTPULIATENBHOCTh, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA, KHCJIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB U TUJPOKCHUJIOB) OT CTPOEHUS aTOMA.

Crpoenue BemiectBa. BemiectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM COCTOSHUHM. Buabl Xumuueckoit
CBSI3U: MOHHAsA, KOBaJEHTHas (HEMOJsApHas, MOJsApHasi); OOMEHHBII M JOHOPHO-aKIENTOPHBIH MEXaHHU3M
00pa30oBaHMs KOBAJIEHTHOM CBS3H.

MeXMONEeKyJISIpHbIE  B3aWMOJICUCTBHUS  (BOIOpOJHAs  CBs3b, Cuibl Bas-nmep-Baansca).  Tumsl
KpUCTAIJIMYECKUX PELIETOK — aTOMHAas, MOHHAs, MeTa/lInYecKasi, MOJIEKYJIspHasi — U OCOOEHHOCTU MX CTPOEHUS.
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAININYECKON PEIIETKU U BUJA XUMUYECKON CBA3H.

OcCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHHUsI XUMHUUECKUX peakiuil. Knaccudukanus XMMHUYECKHX peakiui
[0 pa3IMYHBIM MpU3HAKaM (IO YKCIY U COCTaBY YYAacTBYIOIIUX B PEAKLUHU BEIIECTB, 110 TEIIOBOMY 3¢ (deKTy, 1o
U3MEHEHUIO CTENeHEH OKUCICHHS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa, Mo
arperaTHOMY COCTOSIHUIO PEarupyroliuX BEUIECTB).

DneMeHTbl XHMHUYECKOM TepMOJMHAMHMKH. OHepreTHka XUMUYeckux peakuuil. TeruoBoil 3ddext
XUMHUYECKON peakiuu. DK30- U IHIOTEPMUUYECKUE PEaKIMM, TEPMOXUMHUUYECKHE ypaBHEHMs. 3akoH ['ecca u ero
CIIeCTBUSA. BpIUunCiIeHNs 10 TEPMOXUMUYECKUM YPABHEHUSIM.

IlonsATHE O CKOPOCTM XMMHUYECKOW pPEaKLUH. 3aKOH AeHCTBYIOUX Macc. PakTopbl, BIUSIOLIUME Ha
CKOpPOCTh XUMHUYECKOM peakiuu. DHeprus aktuBauu. [lonstue o karanuze. @epmeHTbl. UTHIHOUTOPHI.

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusx. [loHATHEe 0 XUMUYECKOM PaBHOBECHH,
npuHuun Jle Hlatense. YcaoBUS CMEIIEHHS XMMUYECKOTO paBHOBecHs. DaKTOPBI, BIMSIOIIME HA COCTOSHHE
XMMHUYECKOro paBHOBecus. IIporHo3upoBaHue BO3MOKHOCTH MPOTEKAaHHWS XHWMHUYECKUX NPEBpalleHUd B
pPa3IMYHBIX YCJIOBHUSX Ha OCHOBE NPEJACTaBICHUW 00 H3YYEHHBIX DJEMEHTaX XUMHUYECKOW KUHETHKH U
TEPMOJMHAMUKH.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu. OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa
XUMUYECKUX 3JIEMEHTOB, 3aBHUCHUMOCTb OT CTENEHU OKHUCICHHS. BaXHble OKHCIMTEIM M BOCCTAHOBUTEIU.
[lepmanranat xanus (xapakrepuctrka). CoctaBieHre YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHIL C
WCIIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OajaHca.

DNEeKTpOoIUTHYECKas JUCCOLMalus. XUMUYECKHE pPEaKklIMU B pacTBOpax. Teopus 3IEKTPOIUTHYECKOM
nucconanuy. PactBopenmne kak (u3MKo-xumuueckuil mporecc. IloHsATHE O rHapaTtaX M KpUCTAJUIOTHUApATaXx.
ONEKTPOIUTHI U HENIEKTPOJINTHl. KaTnoHbl, aHHOHBI. MeXaHu3M AMCCOLMALMN BELIECTB C Pa3jIMYHbIM BHJIOM
XUMHUYeckoi cBsi3u. CuiibHble W cllabble 3JeKTpoauThl. CTeneHb AMCCOLMAIMM, KOHCTAHTa JUCCOLMALINU.
HNonHoe npousBeneHne Boabl. Boaoponsslii mnokazarenb. MHAMKATOPBI. DIJIEKTPOIUTHYECKAs JAMCCOLMALIMS

KHCJIOT, OCHOBAHHI U COJICH.



Peakuuu nonHoro obmeHa. Y cinoBus NpOTEKaHUsl peaKklMii HOHHOrO oOMeHa. MoJleKysipHbIe, MOJIHbIE U
COKpallleHHbIe HOHHBIC YpaBHEHUs peakiuii. CBOCTBa KUCIOT, OCHOBAHUH U COJIeH B CBETE MpEeACTaBICHUN 00
ANEKTPOIMTUYECKON qucconnanuu. KauecTBeHHbIE peakliuy Ha HOHBI.

I'mpponus coneii. MoHHBIE ypaBHEHUS TUAPOIN3aA COJIEH. XapaKTep Cpelibl B BOAHBIX PACTBOPAX COJIEH.

DKCIEPUMEHTAIbHOE H3Y4YEHUE BEIIECTB W SIBJICHUN: O3HAKOMIIEHHE C MOJEISIMH KPUCTAIIMYECKUX
PELIETOK HEOPTraHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (TpaduTa U ajamasza), CIOKHBIX BELIECTB (XJI0pHaa
HaTpHUs);

UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakiluyi OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB;

OTIBITHI, WILTIOCTPUPYIOIINE OOPAaTUMOCTh XUMHUUYECKUX PEaAKLINH;

HCCJIEIOBAaHUE DJIEKTPOIIPOBOAHOCTH PACTBOPOB, MPOLIECCA JUCCOLMALIUN KUCIIOT, IEN0YEH U COJIeH;

MIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHue
0caJiKa, BeIJIeJICHUE Ta3a, 00pa30BaHUE BO/IbI);

MPUMEHEHUE WHIUKATOPOB (akMyca, MeTuiopaHxka W (eHondTamenHa) s ONMpeaesieHus XapakTepa
Cpenbl B paCTBOPAX KHUCIIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —peakUuil
(ropeHue, peakluy pa3ioKeHus, COeIMHEHNS);

pacro3HaBaHUE HEOPTraHUYECKUX BELIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKIIMIl Ha HOHBI;

peuIeHne SKCHEPUMEHTAIbHBIX 3aaad 1o TeMaM: «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIN,
«I'maponus coneiy, « INEKTPOIUTHYECKAS] TUCCOLUALIHSD.

Hemerannel u ux coevHeHusl.

OOm1ast XxapakTepucTuka HeMeTauioB. OCOOEHHOCTH CTPOCHHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB, POCTHIX
BELIECTB, aioTponus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  CBOHCTBA  HeMmeTasioB.  CpaBHUTENbHas
XapaKTEpUCTHKA COEMHEHUHA HEMETAIIIOB.

OO6mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTEIIEHU OKHCIICHUSI.
Crpoenue u pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreéHOB. XMMHYECKHE CBOWCTBA Ha MpPUMEpPE XJIOpa
(B3amMoIelicTBHE C MeTaJUlaMH, HEMeTalUlaMH, BOJOHW, Iienodamu). XiopoBogopon. CossiHas KHUCITIOTa,
XMMHUYECKHE CBOICTBaA, MOJIy4eHUE, pUMeHeHue. [leficTBre XJiopa M XJIOpOBOJOPO/JAa HAa OPraHu3M 4YeJIOBEKa.
Bakneilimue X10puabl ¥ UX HaxokJeHHe B npupone. IloHsTne o kucaopoacoaepKalux KUCIOTaxX XJIopa U UX
COJISIX.

VVIA-rpynmel. OcOOEHHOCTH CTpOEHHS aTOMOB, XapaKTepHble CTeneHu okucieHus. CrpoeHue u
(u3nyeckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CePbl. AJIJIOTPOITHbIE MOJU(PUKALIMN KUCIOPOIa U CEPBHI.
XuMHYecKue CBOMCTBa cepbl (B3aUMOJIEHCTBUE C HEMETAJJIaMH, METaJUIaMU, KOHIEHTPUPOBAHHBIMU a30THON U
cepHoit kucioramu). CepoBOMOpOA, CTpOCHHE, QPUINUYSCKHE U XHMHYCSCKHE CBOWCTBA (KHCIOTHBIE |
BOCCTAHOBUTENbHbBIE CBOWCTBA). OKCUABI CEPHI KaK MPEACTABUTENMN KUCIOTHBIX OKCHIO0B. CepHUCTas KUCIO0Ta U
ee conmu. CepHas KHCIOTa, PU3NUECKUE U XMMUYECKHUE CBOMCTBA (00IIME KakK MPEICTaBUTENs Kilacca KUCIOT U
cneunpuyeckne). Conu cepHOM KUCIOTH. XUMHUYECKUE PEAKIINH, JIeXkKalllie B OCHOBE MPOMBIIUIEHHOTO Ccrocoba
MOJTyueHusi cepHOU KUCIOTHL. [IpencraBieHuss 0 XUMUYECKOM MPOU3BOJCTBE U CBS3aHHBIX C HUM IMpodeccusx.

[IpumeHneHne cepHOW KHCIOTHI M cylbdaToB. KauecTBeHHbIe peakuuu Ha CylabPuT-, cynbdua- u cyibdar-



aHuMOHbl. HaxokeHue ceppl M €€ COCOUMHEHUN B IpUpOJe. XHMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeisbl
COCIMHEHUSIMH Cepbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3/YyXa), CIIOCOOBI €r0 MPe0TBPALICHHUS.

OOm1ast xapakTepucTuKa 351eMeHTOB VA-rpynnbl. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTEpHbIE CTENIEHU
OKHCJICHUS.

A30T, pacmpocTpaHeHue B Tpupoje, (PU3NYECKHe M XUMHUYECKHEe CBOWCTBA (B3aMMOJEWUCTBHUE C
MeTaJUTaMH, BOJIOPOJIOM, KHcIIopooM). KpyroBopot a3ora B npupoae. AMMHAK, ero GU3NIECKAE U XUMHUECKUE
CBOWCTBa (OKHMCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOTO pPacTBOpa), MPUMEHEHHE W MOJY4YCHHE B JIAOOPATOPUHU H
NPOMBIIIJICHHOCTH. VIOH aMMOHUS, JOHOPHO-aKIENITOPHBIA MEXaHu3M ero oOpazoBaHus. Comu aMMOHUS, UX
¢u3nyeckue M XUMHMYECKHE CBOWCTBAa (pa3joXeHHWE U B3aWMOJCHCTBHE €O INEJI0YaMHu), NPUMEHEHHE.
KauectBennas peaxiusi Ha noHbl ammoHus. Okcunsl azota (I, II, III, IV, V). Asoructas kucimota. A30THas
KHCJIOTa, €€ ToJyuyeHue, (pu3nvyeckue U XUMUYECKHe CBOMCTBA (0OIIMEe Kak MpeACTaBUTENS Kiacca KUCIOT U
cnenuduueckre), TpuMeHeHne. XUMHUYECKUE pPEeaKIMH, JIeKallle B OCHOBE IMOJIyY€HHs a30THOW KHUCIOTHI B
npombinuieHHOCTH. HutpaTsl 1 HUTpuThl. KauecTBEeHHBIE peaky Ha HUTPAT- U HUTPUT-AaHUOHBI. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpeibl COeNMHEHHSIMHU a30Ta (KUCIOTHBIC JOXIHW, 3arpsi3HEHHE BO3AyXa, TOYBBI U
BOJIOEMOB).

docdop, amnorponHbie Moaudukanuu dpochopa (Oenblit u KpacHsli pocdop), pusnueckue U XUMUIECKHE
CBOICTBa (B3aMMOJICIICTBHE C METAJJIaMH, KHCIOPOIOM, raloreHaMH, KOHIICHTPUPOBAHHBIMH a30THOM U CEpHOI
kuciotamu). Okcuabl Gocdopa (111, V), dochopHas kucnota, GpU3MUecKue U XUMHIECCKHUE CBOKWCTBA, TIOJyYCHHE.
KauectBennas peaknus Ha pochar-uonsl. [Ipencranenus o ramorennnax docdopa (111, V).

[ToHATHE O MUHEpANBHBIX yIOOpeHUsX. A30THBIE, (PochOpHBIE, KOMIUIEKCHBIE YAOOpEHHS. XUMHUECKOEe
3arps3HEHUE OKPYXKAOIIEH cpesibl COETMHEHUIMU a30Ta U (ocdopa.

OOmast xapaktepucTuka 3j1eMeHTOB IVA-rpynmnbl. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCIICHUSI.

VYrnepon, auoTpornHbie Moaudukanuu (rpadut, aamas, ¢yinepeH, rpadeH, HaHOTpyOKH), pu3nyeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB (B3aMMOECHUCTBUE C METAJIIaMH, HEMETaJUIaMU, KOHLIEHTPUPOBAHHBIMU
a30THOM U cepHOM kucimotamu). [lonsarue 06 amcopOuuu. KpyroBopot yriepona B npupoae. Okcunbl yrieposa,
uX (u3nuecKkue M XMMHUYECKHE CBOICTBA, JeMCTBME HAa JKUBBIC OPTaHU3MBI, IOJyYeHHE M TPUMEHEHHE.
DKosornyeckue npoodsiemsl armochepsl, CBs3aHHbIE ¢ OKcHIOM yriepoaa (IV). YronbHas KUCIOTa U €€ CONHU, UX
¢u3nyeckue U XMMUYECKHUE CBOWCTBA, MOJlyuyeHHe U npuMeHeHue. KapOoHaThl, THAPOKapOOHATHI, UX CBOWCTBA.
KauectBennas peakuus Ha kapOoHAT-HOHBL. Vcnonap3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIILICHHOCTH
U CEJIbCKOM XO35IMCTBE.

[lepBoHauaNbHBIC MOHATHS 00 OPTaHMYECKUX BEIIECTBAX KAaK O COCNMHEHHSX YTIIEpPOJa: YTIIEBOIOPOIBI
(MeraH, 9TaH, YTUJICH, alleTUIICH), STAHOJ, TIUIEPHH, YKCYCHast KucioTa. [IpupoiHble HICTOUHUKH YTIIEBOIOPOJIOB
(yromb, IpUpOAHBINA Ta3, HEPTH), MPOAYKTHI UX NMEPEepPadOTKU, UX POJIb B OBITY M MpOMBIIUIEHHOCTH. [loHsATHE O
OMOJIOTMYECKH BAXKHBIX OPraHMUYECKUX BEIIECTBAX — JKUpaX, OeNKax, yrieBoJax — U UX POJH B JKU3HH YETOBEKA.
EanHCcTBO OpraHnyecKkrux U HEOPraHMUYECKUX COSTUHEHHIA.

Kpemuuii, ero ¢usnueckne u XUMHYECKHE CBOICTBa (B3aMMOEHCTBHE C METaUIaMU, KUCIOPOIOM,

yTIEpOAOM, TajoreHamu), MoJydyeHue U npuMmeHeHue. Ponb kpeMHUS B mpupoje U TexHuke. OKCHA KpeMHUus



(IV), xpeMHUEBas! KUCIIOTA, CUJIMKATHI: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJYyYCHUE U PUMEHEHHUE B OBITY
U MIPOMBILIUIEHHOCTH. BajkHelmume cTpouTenbHble MaTepHalibl: KepaMHUKa, CTEKIIO, IIEMEHT, OETOH, kKelne300eToH.
[Tpobnembl 6€30aCHOTO UCIOIB30BAHUS CTPOUTENBHBIX MaTEPHUAIOB B IOBCEAHEBHOM KHU3HHU.

bop. OcoGennoctu crpoenust atoma. OOuMe npeAcTaBieHus 0 GU3NYECKUX U XMMHYECKHX CBOMCTBaXx.
bopnas kucnora.

OKCIEPUMEHTAIBHOE U3yUEHHE BEIIECTB U SBJICHHI:

O3HaKOMJIEHHE ¢ 00pa3iamMu MPUPOAHBIX XJIOPUIOB (TAIOTEHHUIOB);

MIPOBE/ICHUE ONBITOB, OTPAKAIOMINX (PU3HMUECKUE U XUMUYECKHE CBOWCTBA rAJIOTEHOB U MX COSAMHEHUI;

HM3y4YECHHUE CBOKMCTB COJISTHOM KUCIIOTHIL;

MIPOBE/ICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPH-, OpOMUI- U HOJUA-UOHBI U HAOJIOJeHUE PU3HAKOB UX
IIPOTEKAHUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMu Cepbl U €€ IPUPOAHBIX COSANHEHUI;

HabJt0/IeHue npoliecca 00yIiIMBaHus caxapa MoJ IeCTBUEM KOHIIEHTPUPOBAHHOM CEpHON KUCIIOTHI;

M3yYeHHe XMMUYECKHX CBOWCTB pa30aBlIeHHON CEPHOM KUCIIOTHI,

NIPOBE/ICHNE KaUeCTBEHHBIX peakii Ha cynbdua-, CyabpUT- U cyabhaT-nOHbI U HAOIIOJCHUE TPU3HAKOB
UX NPOTEKAHMUS;

O3HAaKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, Gochopa U UX COEAMHEHUH, oOpa3laMu a30THBIX U
(dhochopHBIX y100peHHIA,

MoJlydeHue, coOupaHue, paclo3HaBaHUWE W M3yYEHHE CBOMCTB aMMHaka, HM3y4€HUE CBOMICTB coiieit
aMMOHUS;

MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHHMS, HUTPHUT-, HUTpAT- U (ocdar-moHBl U U3yUeHHE
IIPU3HAKOB UX IIPOTEKAHHUS;

U3yYyeHHe B3aUMOACHUCTBUS KOHLIEHTPUPOBAHHON a30THOW KHCJIOTBI C MeNbl0, CBOWCTB (ochopHOii
KHCJIOTHI U €€ COJIEH;

O3HAKOMJIEHHE C MOJENISIMU KPUCTAUIMYECKUX DPEUIETOK anMasa, rpadurta U QyiiepeHa, ¢ MpoLeccoM
a7copOLMU PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM IPOTHUBOrasa;

MoJIyYeHHe, cCoOMpaHue, pacrio3HaBaHUE U U3yYeHHE CBOWCTB YTIIEKUCIIOTO ra3a;

NPOBEICHNE KAueCTBEHHBIX peaKIUil Ha KapOOHAT- M CWJIMKAT-MOHBl M H3YYE€HHE TPHU3HAKOB UX
IIPOTEKAHHUS;

U3y4eHHUe B3aMMHBIX MpEeBpaLIeHUi KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMu HpPUPOJHBIX KapOOHAaTOB M CWJIMKATOB, C MNPOAYKIMEH CHIMKAaTHOU
MIPOMBIIIJIEHHOCTH;

penIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe « BakHelne HeMeTallIbl U UX COCIUHEHUSD).

MerTaabl ¥ X COEIMHEHUS.

Oo6ume coiicTBa MetaimioB. OO0IIas XapakTepUCTUKA XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBaHUHU
ux nosioxkeHusa B Ilepuognueckoit cucreMe xumuueckux snemeHToB J[.M. MenneneeBa u CTpOEHHS aTOMOB.
Metamnel A- u b-rpynn. CrpoeHHe HMpOCTBIX BEUIECTB — METAJLIOB. MeTramnyeckas CBA3b M METaJUINYeCcKas

KpUCTAJUTMYECKass  pemetka  (IpUMUTHUBHAs ~ KyOudeckas,  OOBEMHO-IIEHTPUPOBAHHAs  KyOWdeckas,



IpaHEeIEHTPUPOBAHHAS KyOWUYecKas, reKcaroHajabHasl TUIOTHOYNAKOBaHHAs). 3aBHCHUMOCTh (DM3MUECKHX CBOHCTB
METAJUIOB OT CTPOEHUSI KPHUCTAIIIOB. DIEKTPOXUMHUYECKHHN psiji HampsokeHUH MeramioB. OOImMe XUMHUYECKUE
cBoiicTBa MeTaiioB. OOIIMe cCocOObI MOMyYeHUsT METAIOB, METAILTYPIHsl. DIEKTPOJIU3 PACIIIIAaBOB U PACTBOPOB
coliell Kak OAMH M3 crmocoOoB monyueHusi MeTanaoB. [IoHSATHE O KOPpO3WH METAIJIOB, OCHOBHBIE CIOCOOBI
3aluUThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, AIOPATIOMUHUN, OpoH3a). [IprMeHeHre MeTaioB U CIUIaBOB B
OBITY ¥ TIPOMBIIIVICHHOCTH.

Meramisl A-rpym.

[Ilenounsle MeTambl: nojoxkeHue B [lepuoanueckoit cucreme xumuueckux anemenToB .M. Menneneesa,
CTPOCHHUE HUX aTOMOB, HaxoOXKJe€HUE B mnpupoje. Ouznyeckre U XUMMUYECKHE CBOWCTBAa (HAa MpUMEpE HATpUs U
Kamusi), nomydeHue. OKCHIbI M TUIPOKCHIBI HATpusi W Kanus. [IprMeHeHue MIeNOYHBIX METauiIoB U UX
coeIMHEeHM. buonornueckas pojib HaTPUs U Kajusl.

[I{eo4yHO3EeMeENBbHBIE METAJUIBI MArHUM U KalbLUi: NOJI0OKEeHUE B lleproanyeckoil cucteMe XUMUYECKUX
anemeHToB J[.M. MenzaeneeBa, CTpoeHME MX aTOMOB, HaXxOXAeHUWE B mpuponae. PU3MYECKHME U XUMHYECKHE
CBOMCTBA MarHus U Kajibliusa. Baxuelme coeJMHEHUs Kaablus U MarHusi (OKCHJI, TUIPOKCHUJ, COJIU), CBOWCTBA,
npuMeHeHne. JKeCcTKOCTh BOJBI M CIIOCOOBI ee ycTpaHeHus. KpyroBopoT Kallblivs B IPHPOJIC.

Amomunuii: nonoxenue B Ilepuoguyeckoit cucreme xumuyeckux siemeHToB .M. Menneneena,
CTpOEHHE aToMa, HaxoXAeHHe B mpupoae. PU3NYECKUE M XUMHUYECKHE CBOWCTBA alOMHHHSI. AMQOTEpHbIE
CBOMCTBA OKCHJIa U THIPOKCH]IA altoMUHUS. [IpruMeHeHre almfOMUHUS U €ro CILIaBOB.

Meraiuel b-rpynm.

OOmiast xapakTepuUCTHKa METAIIOB b-rpynm (moOOuYHBIX MOATpymIn): ToNokeHue B Ileproamyeckoit
cucteme xumudeckux osyeMmeHToB J[.M. MeHneneeBa, OCOOCHHOCTH CTPOCHHS aTOMOB. SIBIIGHHE «IPOBAJIa
JJNIEKTPOHA HA MPUMEPE CTPOSHHUSI aTOMOB XpoMma, Melu, cepedpa. BaneHTHbIE cOCTOSHUS aTOMOB d-3JI€MEHTOB,
CTENEHU OKHUCJIEHUS aTOMOB B COEJUHEHHUSAX. 3aBHUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB H
THIPOKCHIOB METAIJIOB OT 3HAYEHUS! CTETEHU OKHCIIEHHUS DJIEMEHTa B COEIMHEHUHU (Ha MpUMepe COeAMHEHUN
xpoma). [lepBoHayanbHbIe MpeACTaBIEHUS O KOMIIEKCHBIX COSUHEHUSIX.

Menpb u cepedpo: cTpoeHHe aTOMOB, cTeNeHU okucieHus. O0mue KpaTkue IpeCTaBlIeHus O (PU3NIECKUX
U XUMHYECKUX CBOWMCTBAX MPOCTHIX BEIIECTB (B3aUMOJACHCTBUE C KUCIOTAMH-OKHCIUTEISIMU), 00 MX OKCHIAX,
THAPOKCUIAX U CONSIX, WX npuMeHeHuu. [IpencraBneHuss 00 aMMHAYHBIX KOMIUIEKCaX cepedpa W MEJu.
KauecTBenHbIe peakiiun Ha KaTHOHBI Mean (2+) u cepedpa.

[uuk: cTpoeHue aroma, CTENEHb OKHUCIICHHUS. XapaKTepUCTHKAa (U3UYECKUX U XUMHUYECKHX CBOMCTB,
npUMeHeHne, aMpoTepHbIe CBOMCTBA OKCUIA U ruapokcuaa. KauecTBeHHbIE peakliMi Ha KaTUOHBI [IMHKA.

Kenezo: crpoeHue aTtoma, cteneHu okucieHus. Haxoxnenue B mpupozae. Ousnyeckne M XMMHYECKUE
CBOICTBa Xkese3a, npuMeHeHue. buonorumueckass poinp sxene3a. OKcuabl, THAPOKCUAbI U conu kene3a (II) u
xene3a (I1I), ux cocras, cBoiicTBa u nonydenue. KauecTBeHHbIE peakllMd Ha KAaTHOHBI *kene3a (2+) u xenesa
(3+). UyryH u cTanb — cruiaBbl kene3a. [I[pon3BoCTBO UyryHa U CTamu. JKOJIOTHYECKHUE MMPOOIEMbI, CBS3aHHBIE C
METaJUTypruu4e€CKUMU POU3BOICTBAMH.

DKCHEPUMEHTAIBHOE U3yUEHUE BEIIECTB U SABJICHHI:

O3HaAKOMJICHUE C 06p33L[aMI/I METAJJIOB U CIIJIaBOB, UX (1)I/ISI/I‘IGCKI/IMI/I CBOfICTBaMPI;



MOJECJIIMPOBAHNE METAJUIMYECKON KPUCTANINYECKON PEIIETKHY;

M3y4YECHHUE B3aUMOJIEHCTBUS METAJIIOB C BOJIOM, C PAaCTBOPAMH COJIEH M KUCIIOT, HCCIIENOBAHUE TIPOLIECCOB
aneKTposn3a pactBopoB xiopuaa meau (1) u moguaa kamus, KOPpO3UH METAIIIOB,;

M3y4YeHHE OCOOEHHOCTEH B3aMMOJCHCTBHUS OKCHIOB KalbIUs U HATPUsA C BOAOW, UX THUAPOKCUIOB — C
okcuaom yriepoaa (IV) u kucnoramu;

M3y4YeHHEe CBOMCTB KapOOHATOB M TUIPOKAPOOHATOB KAJBIIUS, )KECTKON BOJIBI;

H3yYECHHUE MTPOILIECCOB MOTYUEHUS TUIPOKCHUIOB JKEJI€3a, UX XUMUYECKUX CBOMCTB;

M3y4Y€HUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha HOHBI (MarHus, Kajblus, AJIIOMUHUA,
LIMHKa, jxelie3a (2+) u xkenesa (3+), meau (2+);

HaOII0/IEHUE W OMTUCaHNe OKpAIIMBaHUS IIJIAMEHH HOHAMH HATPHS, KIS U KaJIbIHs;

uccienoBanre aM(pOTepHBIX CBOWCTB TUApOKcHaa amromMuHus, ruapokcuaa xpoma (III) u rumpoxcuna
LIMHKa;

pELIECHNE YKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe « BakHeuIe MeTaibl U KX COSTUHEHUSD.

XuUMHSA ¥ OKpYyXKarolas cpeza.

BemecTtBa m Marepuasibl B MOBCEJHEBHOM XU3HM 4YeEJIOBEKAa. BakHeulue BellecTBa U MaTepHUalbl,
obnactTu uX mpuMeHeHus. be3omacHoe WCMONb30BaHME BEIIECTB M XMUMHUYECKMX peakuuid B ObiTy. IlepBas
MOMOILb [P XUMUYECKUX 0KOTaX U OTPABIICHUSX.

HoBble maTepuaibl 1 TeXxHONOTUU. [IpUHIMIIBI «3€TIEHON XUMUW.

OCHOBBI DKOJIOTHYECKON TPAMOTHOCTH. XHMHS € 3/I0pOBbE. 3HAUECHHWE W3yYaeMbIX XHUMHYECKUX
SJIEMEHTOB M WX COCAUHEHUW sl (PYyHKIMOHUPOBAHUS opraHu3Mma uenoBeka. [loHaTue o 310poBOM 00Opase
KU3ZHMU.

XUMHUYECKOE 3arps3HEHHUE OKPYXKAIOIIEeH cpebl. DKOJIOTHYeCKHe MPoOIeMbl, CBSI3aHHbBIE C COSAMHCHUSMHU
yTaepoaa, a30Ta, cepbl, Tsukenbix MeTaluioB. [lonstue o [1/IK. Ponb Xxumun B pelieHnn 3KOIOTUYECKUX MPOOIEeM.

DKCrepuMEHTAIbHOE U3YYEHUE BEIECTB U SIBJICHUIN: O3HAKOMIIEHHE ¢ 0OpasliaMu MaTepHasioB (CTEKIO,
CIUIaBbl METAIIJIOB, IMOJIMMEPHbIE MaTepuajbl), ONpeleiIeHHE KHCIOTHOCTH MPUPOJIHBIX BOJ, MOJEIHPOBAHUE
rporiecca 00pa3oBaHus KUCIOTHOTO OIS, U3YUEHUE €r0 BO3ICUCTBHUS HA MaTEPHAIIBI.

[ToBTOpenue u 0600IIeHNEe 3HAHUI OCHOBHBIX Pa3/iesoB KypcoB 8—9 Ki1accoB.

Ilepuonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB B CBETE IIPEICTABICHUU O
CTPOEHHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCAMHEHUH B mepuogax
U Tpynmax.

Crpoenue BemiecTBa B TBEPIOM, JKUIAKOM M Tra3000pa3HOM COCTOSIHUM. BHIIbI XMMHUYECKOW CBSI3H.
3aBHUCHMOCTB CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKON PEIIETKH U BUJIa XUMHUYECKOU CBSI3H.

Knaccudukanmss XMMUYECKUX peakluil MO Pa3Iu4HbIM Mpu3HakaMm. [IporHo3upoBaHuE BO3MOKHOCTH
MPOTEKaHUs XUMHUYECKUX MPEBPAILICHUNA B PA3JIUYHBIX YCJIOBUSAX HA OCHOBE IMPEICTABICHUNA XHUMUYECKOU
KUHETUKU U TEPMOJIUHAMUKHU.

XUMHUECKHE peakluu B pacTBopax. [umaponus coseld. Peakuuu OKHUCIEHUA-BOCCTAHOBJICHUS.

DIIEKTPOJIN3.



CBoiicTBa KHUCJIOT, OCHOBAaHUH U COJIE B CBETE MPEACTABICHUN 00 AJIEKTPOJIMTUUYECKONW JUCCOLUALUU U
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

MesxInpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBs3e€d NpU M3YYEHHH XHUMUU B 9 Kjacce OCYyLIECTBISETCS uepes
UCIOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX HOHATUH, TaKk M MOHITUH, NPUHATBIX B OTAEIbHBIX
€CTECTBEHHBIX HayKaXx.

OO01iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: sBJIEHUE (IIpOLEeCcC), HayYHbIH (akT, FUIOTE3a, TEOPHsl, 3aKOH,
aHalmu3, CUHTE3, Kiaccu(uKauus, MEepUOAUYHOCTh, HAOIIONEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE,
MO/IeJ1b, TEXHOJIOT s, MAaTePHAIIBL.

®dusnka: BELIECTBO, TENO, (PU3MUECKUE BETUYMHBI, €IMHHUIBI M3MEpPEHHs, Macca, 00bEM, KOJIUYECTBO
TEIUIOThI, aTOMbl M MOJIEKYJbI, arperaTHble COCTOSHHE BEIECTBA, CTPOEHHE Ia30B, XKHIKOCTEH W TBEpIbIX
(KpUCTAJUIMUYECKUX) TeJ, KpUCTANIMYecKas PELIeTKa, 3JIEKTPOH, AP0 aToMa, IMPOTOH, HEHTPOH, MOH, HYKIH],
W30TONBI, KBAaHTHI, PaJHOaKTUBHOCTh, ab(da-, 0eTa- U raMMma-u3Iy4deHue, IEKTPHUECKUI 3apsil, MPOBOJIHUKH,
HOJTYTIPOBOIHUKH, TUJIEKTPUKHU, COTHEYHBIN CIIEKTP, pa3ioxKeHne 0eJI0ro CBeTa B CIEKT.

buonorus: sxocucrema, 6uocdepa, HoToCHHTE3, TPOIeCChl 0OMEHa BEIeCTB, MUHEPAIbHBIC YI0OPECHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTaTeIbHbIC BEIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIBI, IMOJIE3HBIE HCKOINAeMble, TOIUIHMBO,
BOJIHBIE PECYPCBI, MJIaHETa 3eMIIs.

TexHONOTHA:  CTPOWTEIBHBIE  TEXHOJOTHUH, CEIbCKOXO3SMCTBEHHBIE  TEXHOJOTHWH, TEXHOJIOTHH
AJIEKTPOHHON TPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.

[Tnanupyemble pe3ynbTaThl OCBOSHUS MPOTrPAMMBI 110 XMMUHU Ha YPOBHE OCHOBHOI'O 00IIET0 00pa3oBaHUA
(yrmyOeHHBIH YPOBEHB).

W3ydyenne XuMHUM Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HANpaBIE€HO Ha JOCTHXKEHHE
00yYaroIMUMUCs JINYHOCTHBIX, METAIIPEIMETHBIX U NPEAMETHBIX PE3yJIbTaTOB OCBOEHUS COZIEp)KAaHUS yuyeOHOro
npeamera.

JImuHOCTHBIE PE3yJbTAaThl OCBOCHUSI MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAIOTCS B XOJE
o0y4YeHHs XMMHU B €IUHCTBE y4eOHOW W BOCIUTATENBHON NEATETBHOCTH 0OOpa30BaTENbHON OpraHM3allud B
COOTBETCTBUH C TPAJUIIMOHHBIMU POCCUHCKHMHU COLMOKYJIBTYPHBIMU U AYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIMU B OOIIECTBE MpaBUJIaMH M HOpPMaMH MOBEICHHMS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS,
CaMOPA3BUTHSA U COLIMATU3ALMH 00yUaIOIIUXCSL.

JINYHOCTHBIE pe3yJbTaThl OTPaXarOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATbCA CUCTEMOM
MO3UTHUBHBIX IIECHHOCTHBIX OPUEHTANNN ¥ PACIIUPEHHE OTBITA JeSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpruOTHYECKOT0 BOCTIMTAHUS:

MIPOSIBJIICHUE IIEHHOCTHOTO OTHOIIEHHSI K OTEUYECTBEHHOMY KYJBTYpPHOMY, HAYYHOMY U HCTOPUYECKOMY
HaClle/INI0, MOHMMAHHE 3HAYCHHUS XMUMHUYECKOW HAyKM W TEXHOJOTMHM B XH3HM COBPEMEHHOro OOIIecTBa, B
pa3BUTHU YKOHOMMKH Poccuu M cBOEro pernoHa;

2) rpaXAaHCKOTO BOCITUTAHMUS:



MIPEJICTABICHUE O COLMAIbHBIX HOpMax M MpaBUiIaX MEXKIUYHOCTHBIX OTHOLIEHUM B KOJUIEKTHUBE,
MPOSIBJICHNE KOMMYHHUKATUBHOW KYJIbTYpBI B Pa3HOOOPA3HOM COBMECTHOM €ATEIbHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOILU B IpoLiecce yueOHOI U BHEYUeOHOW AeITeIbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE IOBEJCHHUE M IOCTYNKHA CBOMX TOBAapHUIIEH € MO3UMLUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUs MOCIEACTBUN OCTYIIKOB;

3) dbopmupoBaHUs IIEHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE TNPEJICTABICHUS O BEUIECTBE M XUMHUYECKOW peakluu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOIUMBIC JJIsI MOHUMAHUS CYIIIHOCTH HAyYHOH KapTUHBI MUPA;

OCO3HaHUE LIEHHOCTU HAYYHOI'O MO3HAHUS ISl PA3BUTHUSL KaXKIOTO YEJIOBEKAa U MPOU3BOJUTEIBHBIX CHJI
oOmiecTBa B I€JIOM, POJIM M MeCTa HayKu «XHMHsD B CHCTEME HAay4YHBIX MPEACTABIECHUI O 3aKOHOMEPHOCTSX
Pa3BUTHS IPUPOJIBI, B3aUMOCBA35X YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUYECKON CPEeloH;

MO03HABaTeNIbHAss MOTUBALMSA U MHTEPEC K OOY4YEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa30BaHUIO, K HCCIIEOBATEIbCKON MEeATEIbHOCTH, K OCO3HAHHOMY BbIOOpY HANpaBi€HHUs U YPOBHS
JanbHEeNIero ooy4eHus;

4) BociuTaHMsI KYJIbTYpBI 310pPOBbS:

OCO3HaHUE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKA Ha 310POBBII
o0pa3 *KHU3HU, OCO3HAHUE TOCIIEICTBUN U HEMPUITHE BPEAHBIX MPUBbIUEK (YHOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB,
KypeHUs1), HEOOXOIUMOCTH COOJTFOACHUS MPaBHJI OE30MIaCHOCTH MPHU OOPAIICHHH ¢ XMMHUYECKUMHU BEIIECTBAMHU B
y4eOHBIX M )KU3HEHHBIX CUTYyaIUsX;

5) TpyZ1IOBOTO BOCIIUTAHUS:

¢dbopMHpOBaHKE LIEHHOCTHOTO OTHOIIEHHUS K TPYJOBOH AEATENBHOCTH KaK €CTECTBEHHOW MOTPEOHOCTH
YeJioBeKa U K UCCIIeI0BATEIbCKON AEATENbHOCTH KaK BEICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOILIECTBE;

pa3BuUTHE UHTepeca K MpodeccusM, CBSI3aHHBIM C XUMHUEH, B TOM 4ucie K npodeccusM HaydHOU cdepsl,
OCO3HaHHE BO3MOKHOCTH caMOpeaIn3alluu B 3ToH cdepe;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

OCO3HaHHWE HEOOXOIUMMOCTH OTHOLIEHUS K MPUPOJE KaK HCTOYHHKY >KM3HM Ha 3emjie, OCHOBE €€
CYILIECTBOBaHMUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKOH KYyJIbTYyphl: TPUOOPETEHHE ONbITa IUIAHUPOBAHUS IOCTYIKOB W
OLICHKM WX BO3MOXHBIX TMOCIEACTBUN [UIsl OKPY’XKAIOLIEH Ccpenbl; OCO3HaHHE TIJI00ANBHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIeM M MyTed WX PelIeHUs; CIOCOOHOCTh MPUMEHSTh 3HAHUSA, MOTyYaeMble MPH U3y4YEeHUU
XUMUH, I PELICHUS 3a]a4, CBSI3aHHBIX C OKPYKAIOIIEH Cpeloil; AKTUBHOE HENPUATUE JNEUCTBUM, MPUHOCAIIUX
BpeJl OKpYXaIolIel Cpene; OCO3HAHWE CBOEH pOJIM KaK TpaKJaHWHA M MOTPEOUTENs B yCIOBHUSIX B3aUMOCBSI3H
MPUPOAHOM, TEXHOJOTMYECKOW M COLMAIbHOM CpEI; TOTOBHOCTh K YYaCTHIO B MPAKTHUYECKON AEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH.

MeTtanpeaMeTHble pe3yNbTaThl 00YUYaIONIUXCS, OCBOMBIIMX MPOTPAMMY [0 XHMHH OCHOBHOTO OOIIETO

O6pa3OBaHI/IH, BKJIFOYAKOT:



YCBOEHHE MEXKIUCHUIUTMHAPHBIX (MEXMPEIMETHBIX) MOHATHN, OTPAKAIOIIMX MaTEepUATBHOE €IUHCTBO
MHpa ¥ IPoIiecC MO3HaHUs (BEIIECTBO, CBOMCTBO, YHEPTHS, SIBJICHHUE, HAYYHBIH (PAaKT, 3aKOHOMEPHOCTh, THITOTE3a,
3aKOH, TEOpUsl, HAOIIOACHNE, U3MEPEHHE, UCCIIeIOBaHNE, YKCIIEPUMEHT U APYyTHE);

OBIIAJICHUE YHUBEPCAIBbHBIMH Y4YEOHBIMU JACUCTBUSIMH (II03HABATEIbHBIMH, KOMMYHHUKATHBHBIMHU,
PEryISTUBHBIMU), BaXXHBIMU JJISl MOBBIIICHUS 3()(PEKTUBHOCTH OCBOCHHS COJAEPKAHUS YUEOHOro MpeaMera,
(dhopMUpOBaHHST KOMIETEHIIMH, a TakXe MPOEKTHO-HCCIEA0BATENbCKON AESITENbHOCTH O0y4aroumxcs B Kypce
XUMUU;

CIOCOOHOCTh UX MCIIONB30BaTh B yUEOHOM, TO3HABATEIILHOM M COIMAIbHON MPAKTHKE.

OBnaneHre yHUBEPCATbHBIMU MIO3HABATEILHBIMH YI€OHBIMU JCHCTBUSMU BKITIOYACT:

1) 6a3oBbIe JTOTHYECKUEC TEHCTBUS:

YMEHHUS HCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHMM 3HAHUMN: PACKpbIBATh CMBICI
XUMHYECKHX TOHATUN (BBLAENATh MX CYIIECTBEHHbIE MPHU3HAKU, YCTaHABIMBATh B3aHMOCBA3b C JAPYTUMU
TOHATUSAMHM), AaHAIMU3UPOBATh, CpPAaBHHBATh, 0000IIAaTh, BBHIOMpPATh OCHOBAHWS A KIacCHPUKAIMU |
CHUCTEMAaTH3aIlMU XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKIUii; yCTaHABIUBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U
MEXIy O0BEKTaMU M3YyYCHUS; CTPOUTH JIOTHUECKUE PACCyXIeHUs (MHIyKTUBHBIC, ETYKTUBHBIE, 110 aHAJIOTHN);
npeanaratb KpUTEPUM M BBIABIATH OOIIME 3aKOHOMEPHOCTH M TPOTUBOPEUHs B M3y4YaeMbIX IIpoIlleccax u
SIBIICHUSX; TPOBOAUTH BBIBOJIBI U 3aKIIOYCHHS; YMEHHSI IIPUMEHSATH B MpOIecce MO3HAHUS MOHATHUS (IPeIMETHBIC
U METanpeJMETHbIE), CHUMBOJUYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, HpeoOpa3oBbIBAThH
MOJICJIbHBIC TIPEACTABJIICHUSI — XUMHYECKUH 3HAaK (CHMBOJ dJJIEMEHTa), XUMHUYecKas (QopMyna U ypaBHCHHE
XUMUYECKOW pEeakluu — TPH PEIICHUH YYEOHBIX 3a7Jady; C YYEeTOM OJTHUX MOJEIBHBIX MPEACTABICHHUI
XapaKTEepPU30BaTh U3y4yaeMble XMMUYECKUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

2) 6a30BBIC UCCIIEOBATENLCKHUE JCHCTBYS (METO/IbI HAYYHOTO TIO3HAHMSI BEIIECTB U SIBJICHUN )

YMEHUsl TPUMEHSTh METOJAbl HAay4YHOIO TIO3HAHUS BEIIECTB W SABJICHHM HA OHMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B yUeOHOM 1M03HABATEIHHON U MPOEKTHO-UCCIIEI0BATENECKOMN 1€ATeIbHOCTH;

YMEHHUsI HCIIOJIb30BaTh ITOCTABIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS U CAMOCTOSITEIIBHO
CTaBUTh BOIMPOCHI, AHAITU3UPOBATH (DAKTHI, BEISIBISATE U (POPMYIHPOBATH MPOOIEMY, ONMPEALIATh 1eb U 3aa4H,
COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMBbl; MpeularaTh OMHCATENbHYI0 WM OOBSICHUTENBHYIO THUIOTE3y H
OCYIIECTBIISATh €€ MPOBEPKY; YMEHHUS TPOBOAUTh U3MEPEHHsS] HEOOXOJMMBIX MapamMeTpOB, BBIYMCICHUS,
MOJIETUPOBaHUE, HAOMIOACHUS U DKCIIEPUMEHTHI (peajbHble U MBICICHHBIE), CAMOCTOSITENILHO MPOTHO3UPOBATH
pe3ynbTaThl, GOpMyIUpOBaTh O0OOLICHUS U BBIBOJBI MO pe3yJibTaTaM IMPOBEICHHOTO OIbITA, MCCIEI0BaHUS,
COCTaBIISITh OTYET O MpoieNaHHON padoTe;

3) pabora ¢ uapopmaruei:

YMEHHUS OPUCHTHPOBATHCS B PANIMYHBIX UCTOYHHKAX HH(POpManwu (HAyYHO-TIOMYJISIPHAS JIUTEpaTypa
XUMHYECKOTO COJACpX aHUs, CIpPaBOYHBIE IMOCOOMs, pecypchl WHTepHeTa); aHanu3upoBaTh HHPOpPMAIHIO U
KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTb U HEMPOTUBOPEYMBOCTb, OTOMpATh M HHTEPIPETHPOBATH
uHGOpMAIIMIO, 3HAYUMYIO [UIS pelleHus y4eOHOW 3aJayu; YMEHHs MPHUMEHSTh pa3iHuYHble METOABl |
(hopMynHupoBaTh 3aMpoCk! NMPHU MOUCKE U 0TOOpe MHPOpMAIUU, HEOOXOTUMON 1Jis BHIMOTHEHUS yU4eOHBIX 3a/1ay;

HUCIIOJIb30BaTh I/IHq)OpMaHI/IOHHO KOMMYHUKATHBHBIC TCXHOJIOTMM W  Pa3JIMYHBIC IIOUCKOBBIC CHCTEMBI;



CaMOCTOSITENIbHO BHIOMPATh ONTHMAJIbHYIO (GOpPMY MpeacTaBieHus: nHGopMauu (cxemsl, rpaduku, IuarpamMmMel,
TaOJHIIBI, PUCYHKH U JApyrue (OpMbl); YMEHHS HCIOJIb30BAaTh HAYUHBIA S3bIK B KayeCTBE CPEACTBA PadOTHI C
XMUMHUYECKON MH(OpMaIueil; MPUMEHATh MEeXIpeaMeTHbIE (pU3NUecKue 1 MaTeMaTUYeCKUEe) 3HAKU U CUMBOJIBI,
(dopMmyIbl, a00peBUATYpbl, HOMEHKJIATYpPY, UCIOIb30BATh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJIsIIHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU YUYEOHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSMU:

1) ymenus obmeHns (MMCbMEHHON M YCTHOM KOMMYHUKAITUH):

IIPEJICTABIIATh IOJIyYEHHBIE PE3YJIbTAaThl IO3HABATEJIbHON JEATEJIBHOCTH B YCTHBIX M IHCBMEHHBIX
TEKCTax; MyOJMYHO BBICTYNAaTh C MPE3CHTAIeld pe3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(uccnenoBarenbcKol 1a00paTOPHOM WM MpakTHYECKOW paboThl, yueOHOro MPOEKTa); B XOje auanora u (Win)
JMCKYCCHH 3a/1aBaTh BOIIPOCHI [0 00CYK1aeMOM TeMe U BbICKa3bIBaTh UIeH, (OPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJIHEHUS NPEI0KEHHON 3a1aun.

2) ymMeHusl y4eOHOT0o COTpyAHHYECTBA (TPYIIOBasi KOMMYHHUKAIIMS):

y4acTBOBAaTh B TPYIIOBBIX (opMax pabOTHI: IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW paboThI,
OTIpENIeNIATh CBOIO POJIb, PACHpEACATh 3aJa4d MEXIy UWICHaMHU TPYIIBI; BBINOJHATH CBOIO 4YacTh paboThl,
KOOpJAMHUPOBATh CBOM JAEWUCTBUSA C JEHCTBUSAMHU APYTUX YJIEHOB KOMAHJbI, ONPEIEISITh KPUTEPUHU IO OLICHKE
Ka4yecTBa BBINOJIHEHHON paboThl; pellaTh BO3ZHUKAIOIIME HPOOJeMbl Ha OCHOBE y4eTa OOIIMX HHTEPECOB U
COIJIACOBAHUS IO3UIMH, y4acTBOBATh B OOCYXJIEHUH, OOMEHE MHEHHUSIMM, «MO3TOBOM IITYpME» U JpPYyTux
(hopmax B3auMOJICHCTBUSA.

OBnajeHre yHHBEPCAIBHBIMH  yUEOHBIMH  PETYJSATUBHBIMH  JCHCTBUSIMH  BKJIIOYAET Pa3BUTHE
caMOOpraHu3alli, CAMOKOHTPOJISI, CAMOKOPPEKLIMY, B TOM YUCJIE:

YMEHHUS peluiath yuyeOHble W HCCIEI0BATEIbCKUE 3a/1a4M: CaMOCTOATENBHO BBIOMpATh CIOCOO pelIeHHS
yueOHOIl 3ajaun (CpaBHUBAaTh HECKOJBKO BAapMaHTOB pELICHHUs, BBHIOMpaTh Hanbosee MOAXOIAIIMNA C y4eToM
CaMOCTOSITEJIbHO  BBIJICNIEHHBIX KpPUTEpUEB), IUIAHUPOBATh CBOIO pabOTy MpH pelleHuH YydeOHOH wuiH
HCCIIEZIOBATENIbCKOM 3a/lauM; HAa OCHOBE IOJIyYEHHBIX Ppe3yJIbTaToB (hOpMYJIUpPOBaTh OOOOLIEHHMS U BBIBOJBI,
MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOLIECCOB; AHATU3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOU JEUCTBUS C
IUIAHUPYEMBIMH ~ PE3yJIbTaTaMH, OCYLIECTBISATh CAMOKOHTPOJIb  JAESTEIBbHOCTH; KOPPEKTUPOBATH  CBOIO
JESTENIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

[IpenmeTHble pe3ybTaThl OCBOEHHS IMPOrpaMMbl IO XHMHUH OCHOBHOTO 0O0mIero oOpa3oBaHus Ha
yIi1yOJIeHHOM YPOBHE.

[IpenmeTHble pe3yibTaThl OCBOEHHSI IMPOrpaMMbl II0 XMMHUH OCHOBHOIO 0O0LIero oOpa3oBaHUs Ha
yIayOJIeHHOM YPOBHE MMEIOT OOIIee COoJlepiKaTelbHOE SAPO € MPEeIMETHBIMU pe3yjbTaTaMu 0a30BOr0 ypOBHS,
COIJIaCOBaHbl MEXJy cO0OM, 4TO MO3BOJIAET PEAlU30BbIBATh YIIyOJEHHOE M3YyUEHHE KaK B paMKax OTIEIbHBIX
KJIACCOB, TaK U B paMKax peaju3alui UHIUBUIYaJbHBIX 00pa30BaTENIbHBIX TPAEKTOPUNA, B TOM YHCJIE UCIOIB3YS
ceTeBoe B3aMMojieiicTBue opraHuzanuu. [lo 3aBepuieHMM pealM3alud NPOTrpaMMbl YIIIyOJEHHOTO YpPOBHSA
o0yyaromuecsi CMOTYT JeTalbHee OCBOMTh MaTepuall, OBJIAJETh PACIIMPEHHBIM KPYIOM MOHATHUI M METOJOB,

peuiaTh 3a1a9u 0oJiee BLICOKOTO YPOBH: CIIOKHOCTH.



[IpenMeTHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYarOIIMMUCS HAyUHBIX 3HaHUM, YMEHUH U crocoOoB
necTBui, creunuyeckux Ui TNpeAMeTHOH o0nacTh «XHUMHA»; OCHOBBI HAYYHOTO MBIIUICHHS;, BUIbI
NESITeIbHOCTH 110 MOJYYEHHI0O HOBOTO 3HAHMs, €ro MHTEpPIpEeTalH, MNpeoOpa3oBaHUI0O M MPUMEHEHUIO B
Pa3INYHbIX YUEOHBIX U PealbHbIX KHU3HEHHBIX YCIOBUAX; 00€CIEYHBalOT BO3MOKHOCTh YCIEIIHOTO 00y4YeHUs Ha
CJIEAYIOLIEM YPOBHE 00pa30BaHMUsL.

K konmy oOydenust B 8 kiacce y oOydaromierocs OyayT cHOpMUPOBaHBI CIEAYIONIME TPEIMETHBIE
pe3yNbTaThl U3yYEHHUs] XUMUU Ha yIiTyOJeHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IMOHSITHI: aTOM, MOJIEKYJa, XUMUYECKUI 3JEMEHT, METaJLI,
HEMEeTaJll, aJUIOTPOIUs,, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OIHOPOAHAs M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHASI AaTOMHAsi M MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0JII XUMHUYECKOTo 3JEeMEHTa B COEIMHEHUH, MOJIAPHBIH O00BbEM, OTHOCHUTENbHAS IUIOTHOCTh ra3oB,
OKCHJI, KHUCJIOTAa, OCHOBaHHE, COJIb, aM(OTEPHBIA OKCUA, aM(OTEPHBI THIPOKCHI, XMUMHUYECKas peakius,
KjaccuuKalys peakiuil: peakliuu COeIUHEHMsI, PEAKIMK Pa3I0KEHHs, peakluy 3aMeIIeHUs, peakiiuu oOMeHa,
9K30- M DHIOTEPMUYECKHE PEaKIUH; TEIJIOBOH >(PQeKT peakuuu; SApO aTroma, SJICKTPOHHBIA CIOW aroma,
aTOMHasi OpOuTalb, paAuyC aToMa, XUMUYECKas CBA3b, MOJSPHAs W HEMOJIApHAs KOBAJCHTHAsl CBs3b, MOHHAS
CBSI3b, MOH, KaTHOH, AQHUOH, PAacTBOpP, MaccoBas JOJiA BellecTBa (MPOLIEHTHas KOHIIEHTpPAlLus) B PacTBOpE,
MOJISIpHAsi KOHLIEHTpALMs BEIECTBA B PACTBOPE; IEKTPOOTPULATEIBHOCTD, CTENIEHb OKHCICHUS, OKUCIUTEIN U
BOCCTAHOBUTEINIM, OKHCICHME M BOCCTAHOBJIEHUE, OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKLUH, METOJ
3JIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKMX HOHSATHUA W NPUMEHATh ATH MOHATHS IpU
ONMCAaHUU BEIIECTB U UX MPEBPALLEHUI;

UCIOJIb30BAaTh XUMHUYECKYIO CUMBOJHMKY JUISI COCTaBJIECHUS (DOPMyYJ BELIECTB M YPAaBHEHMHA XUMHUYECKUX
peaKkuu;

OIpEeNIeNIATh BAJIECHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COETUHEHUAX, CTEIIEHb OKUCIIEHUS JIEMEHTOB
B OMHApHBIX COEAMHEHMSX, NMPUHAUIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIACCy COEAMHEHUH Mo (opMmyiam,
BUJIbl XUMHUYECKOH CBSI3U (KOBAJICHTHON U HOHHOMN) B HEOPraHUYECKUX COEIMHEHUSX;

pacKpbIBaTh CMBIC]I 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA cocTaBa, [lepuoguueckoro
3akoHa [I.M1. MenzaeneeBa, aTOMHO-MOJIEKYJIIPHON TEOPUH, 3aKOHA ABOTaApo U €ro CIEACTBUM, IIPEICTAaBICHUM O
Hay4YHbIX METOJax IO3HAHMs, B TOM 4YHCIE IKCIEPUMEHTAJIbHBIX M TEOPETHUECKUX METOJAX MCCIENOBAHUS
BEIIIECTB M U3YUYEHUS] XUMUUECKUX PEAKIIMA;

JI€MOHCTPUPOBATh NOHUMAHHUE NEPUOJUUECKON 3aBUCUMOCTH CBOICTB XMMHYECKHMX 3JEMEHTOB OT HUX
nonoxeHus B [lepuogudeckont cucreme:

ONUCHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuonnyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJIaBHAs noArpynna (A-rpynma)» u «mobdounas noarpynna (b-rpymnmna)», «maibie mepuoabn»
1 «OOJIbIIINE TIEPUOIBIY;

COOTHOCUTh 00O3HAaueHMs, KOTOpble HMeroTcss B Tabnmue «lleproanyeckass cucTeMa XUMHYECKHX
annemeHToB JI.M1. MenaeneeBay, ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB

(coctaB u 3apsj siapa, o0IIee YHCIIO JIEKTPOHOB U pacTIpeIeTICHUE X 110 JIEKTPOHHBIM CJIOSIM);



OOBSICHATH CBSI3b MOJOXKEHUS 3jeMeHTa B llepuoanueckoil cucteme c pacmnpeneneHuemM
AJIEKTPOHOB TIO SHEPTETUUECKUM YPOBHSM, TIOJYPOBHIM M OPOUTANIIM aTOMOB TEPBBIX YETHIPEX
IEPHUOIOB;

KJIACCU(UIIMPOBATh XMMHYECCKUE DJICMEHTHI, HEOPTaHMUYCCKHE BEIIECTBA, XUMHUYCCKHC
peakiuu (1o YKCIIy U COCTABY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEII0BOMY 3P deKTy);

XapaKTepu30BaTh (OMHUCHIBATh) GU3HUCCKUE U XUMUYECKAE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOJa, BOJIOPOAA, BOABI, OOLIME XHWMHUYECKHE CBOICTBAa OKCHJIOB, KHCJOT,
OCHOBAaHMM ¥ COJIeH, TEHETHYECKYI0 CBSI3b MEXIy HUMH, TMOATBEPXKIAs MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIMIA;

OMKCHIBATh POJIb KHUCIOPOAA, BOAOPOJAa W BOJBI B IMPUPOIHBIX MPOIECCAX, B KUBBIX
OpraHu3Max, WX TPUMEHEHHWE B PA3NTMYHBIX OTPACIAX TMPOMBIILICHHOCTH, BO3MOXKHOE
UCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh M TPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX COCTaBa WU
CTPOEHHS, BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MOJISIPHYIO
Maccy CMeECH, MOJBHYIO [IOJIF0 XHMHYECKOTO »JJIEMEHTa B COCIWHEHWH, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMyJie COeINHEHUs, HAaXOAUTh MPOCTEUITYI0 (GOopMyITy BEIIECTBA
10 MAacCOBBIM WJIM MOJIBHBIM JIOJISIM JJIEMEHTOB, MacCOBYIO JIOJIF0O BEIIECTBA B PACTBOPE,
MOJISPHYIO KOHIIGHTPAIIMIO BEIIECTBA B PAacCTBOPE, IPOBOJUTH pacyeThl IO ypaBHEHUSIM
XUMUYECKOMN peaKIny;

MPUMEHATh OCHOBHBIC OIEpaIlMi MBICITMTEIBHON NEATeIbHOCTH — aHajdu3 W CHHTE3,
cpaBHEHHME, 0000IlEHHEe, CHUCTeMaTU3aluioo, KIacCU(PUKAIMIO, BbIABICHUE MNPUYUHHO-
CIICICTBEHHBIX CBS3CH — IS U3YUYCHUSI CBOMCTB BEIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-
HAy4YHbIE METOJABl TIO3HAHUS — HAOIIOJEHUE, W3MEpPEHHEe, MOJCIUPOBAHUE, HKCICPUMEHT
(peabHBIN U MBICTICHHBIN) — JIJI1 OCBOCHUSI Y4EOHOTO COJIEp>KaHNUS;

pPacKpbIBaTh CYIIHOCTh MPOILIECCOB OKUCIECHUS U BOCCTAHOBJIEHUS, COCTABIISTh YPABHEHHUS
IPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX Peakluid (METOI0M AJIEKTPOHHOIO OanaHca);

YCTaHABIMBATh CBS3M MEXKIY pPEaThbHO HAOIIOMAEMBIMH XHUMHYECKUMU SBICHUSMUA U
POIIeCCaMM, MPOUCXOISIIUMH B MAaKpO- U MHUKPOMHUPE, OOBICHITH MPUYUHBI MHOTO0OpA3uUs
BEIECTB, COOTHOCUTh XUMHYECKUE 3HAHUS CO 3HAHUSIMH IPYTUX YU4EOHBIX MIPEIMETOB;

coOmoaTh mpaBwia Oe30MmacHOM paboThl B J1a0OpaTOpuu MPU  UCIOIH30BAHUU
XUMHUYECKON TIOCYyAbl M OOOpYyIOBaHUS, a TakkKe IMpaBWiIa OOpalieHWs C BEIIECTBAMHU B

COOTBCTCTBUU C MHCTPYKIHAMU BBINIOJIHCHUS J'Ia60paTOpHBIX OIIBITOB U MHMPAKTHUYCCKUX pa60T I10



MOJIYYEHUIO U COOMPAHUIO Tra3000pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJ]A), MPUTOTOBICHUIO
pacTBOPOB C  OIPEIACICHHOM MacCOBOM JOJIEM PAaCTBOPEHHOI'O BELIECTBA, PELICHUIO
AKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe « OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUI;

JIEMOHCTPUPOBATH BJIAJICHUE OCHOBAMH XMUMHYECKOW TPAMOTHOCTH, BKJIIOUAIOIIEH YMEHUS
0e30macHOro OOpalleHus ¢ BElIeCTBaMHU, MCIOJIb3YEMbIMU B TOBCEAHEBHOW KU3HHU, a TaKKE
3HaHUE MPABUJI OBEICHUS B LIENIAX COEpPEKEHUS 37J0POBbS U OKPYKAIOLIEH CPEIbI.

K xoniy obyuenus B 9 kmacce y oOyuwatomerocst OyayT copMUpOBaHBI CIETYIOIINE
MPEeIMETHBIE PE3YJIbTATHl U3YUCHHS] XUMHUH HA YTIIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHMYECKHX TOHATUNA: XHMHYECKHH DJJIEMEHT, aToM,
MOJIEKyJa, MOH, KaTHOH, aHWUOH, SJIEKTPOOTPHUIATEILHOCTh, CTENECHb OKHUCIEHUS, XUMHUUYECKas
peakiusl, TemI0Boi 3pPexT peakunu, MoJib, MOJISIPHBIA 00BEM, PacTBOP;

AIEKTPOJIUTHI, HERJICKTPOJUTHI, BJIEKTPOIUTHUYECKAS TUCCOLMALIMS, PEAKIMU HOHHOTO
oOMeHa, THApPONIM3 coJield, oOpaTUMble H HEOOpAaTHUMbIE pPEaKIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU, OKUCIUTENb, BOCCTAHOBHUTENb, OKHUCJICHHE W BOCCTAHOBIICHUE,
ANEKTPOIU3, AJJIOTPONUsl, aM(POTEpHOCTb, XHUMHUYECKas CBs3b (KOBaJIeHTHAs, MOHHAasi,
MeTaJTHYECKasi), MEXKMOJICKYJISIpHbIE B3aUMOJIEHCTBUSL (BOAOpPOAHAs CBS3b, CUJIbl BaH-aep-
Baannca), KOMIUIEKCHBIE COCIMHEHUS, KPUCTALIUUECKUE PEIIETKU (MIPUMHUTHBHAS KyOUYecKas,
00BEMHO-TICHTPUPOBAHHAA KyOWuYecKasi, TpaHCICHTPUpPOBaHHAs KyOWYecKas, TeKcaroHajabHas
IJIOTHOYIIAKOBAHHAs), KOPPO3UsI METAJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW pEaKlMH, KaTalaus,
XUMHUYECKOE PABHOBECHUE, DJIEMEHTHI XMMUYECKON TEPMOJMHAMUKH KaK OJTHOM M3 TEOPETUYECKHUX
ocHoB xumuu; 111K

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSATUM W TPUMEHSITH OTH
MOHSTHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN;

MCITIOJI30BAaTh XUMHYECKYI0 CUMBOJIMKY JIJISl COCTaBIICHUS (DOPMYJT BEUIECTB U YPABHEHUIA
XAMHUYECKUX PEAKIINM;

ONpENENsITh BAJIGHTHOCTh U CTETIEHb OKUCICHUS XMMUYECKHX DJIEMEHTOB B COCAMHEHUSIX
pPa3JIMYHOrO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIACCy COCAMHEHUN IO
dbopmynaMm, BUIbl  XUMHUYECKOM  CBA3M  (KOB&JICHTHOHM, HWOHHOHM,  MeETaUTM4ECKOM)
B HEOPraHUYECKUX COCIUHEHUSX, 3aps/i MOHA MO XMMHUYECKOW (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPaX HEOPTraHUUYECKUX COECTUHEHHM, TUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMbIca [lepuonnyeckoro 3axkona .M. MenneneeBa U 1€MOHCTPUPOBATH €r0

ITOHUMAaHHC:



OMHCHIBATH M XapaKTePU30BaTh TaOINIHYIO opMy [leprnonnyueckoit cuCTeMbl XUMHYECKUX
JJIEMEHTOB: Pa3iuyarh MOHATHS «A-rpynma» u «b-rpynma», «Mmaibie mepuoib» U «OoJbIIne
NEPUOABDY;

OOBSACHATH CBSI3b MOJIOKEHUS dJieMeHTa B Ilepuonnueckoil cucteme cC pacrpejesieHueM
AJIEKTPOHOB IO PHEPTETUUECKUM YPOBHSM, MOIYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
EPHUO/IOB;

BBIJICNIATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M MX COCIUHCHHMA
(KUCITIOTHO-OCHOBHBIX M OKUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX CBONCTB OKCHJIOB U TUJPOKCHIOB) B
IpeAenax MaJlblX EPUOJIOB U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX ATOMOB;

pacKpbIBaTh CMBICH TEOPUU DBIEKTPOJIMTUYECKOW Juccoluanuu, 3akoHa [‘ecca u ero
CJIEACTBUM, 3aKOHA JEUCTBYIOIIUX MAacCC, 3aKOHOMEPHOCTEH U3MEHEHUSI CKOPOCTH XUMHYECKOU
peaKIuy, HaMpaBJICHUS CMEIICHUS XUMHUYECKOTO PABHOBECUS B 3aBUCHUMOCTH OT Pa3JIMYHBIX
¢dakTopoB;

KJIacCU(UIIMPOBATh XMUMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIEeCTBa, XUMUYECKUE
peakuuu (10 YKMCIy ¥ COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIIOBOMY 3(dekTy, mo
arperaTHOMY COCTOSIHUIO PEareHToB, 10 HM3MEHEHUIO CTEMEeHEW OKHCICHUS XUMHYECKUX
3JIEMEHTOB, [0 00PAaTUMOCTH, MO YYaCTHUIO KaTaau3aTopa);

XapaKkTepu30BaTh (OMHUCHIBATh) OOINIME XUMHUYECKHE CBOWCTBA BEIMIECTB PA3THMYHBIX
KJIACCOB HEOPTaHUYECKUX COECIUHEHUH, MOATBEPKIAsd 3TO OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIL;

COCTAaBJISITh YPABHEHMS: DJIEKTPOJMTUYECKON AUCCOLMALUU KUCIIOT, ILIEJIIOYEH U COJIEH;
MOJIHBIE M COKpAILCHHbIC YPABHEHUS PEAKIIUM MOHHOTO OOMEHA; peakiuil, MOATBEPX KIAIOIINX
CYIIECTBOBAHUE T€HETUUYECKON CBSI3M MEX/IY BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYUIHOCTh MPOLIECCOB THMAPOIU3A COJIEN MOCPEACTBOM COCTABJIEHUSI KPATKUX
MOHHBIX U MOJIEKYJISIPHBIX YPAaBHEHUN PEaKLMM, CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiMii MOCPEeICTBOM COCTABIIECHUS AIEKTPOHHOIO OalaHca ATUX PeaKInii;

MpEICKAa3bIBaTh XapaKTeP CPeJibl B BOJHBIX pacTBOPAX COJICH;

XapakTepru30BaTh (OMUCHIBATh) (PU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kucnopon, 030H, rpaduT, anmas, KpemHui, 60p, a3ot, dhocdop, cepa, xjop, HATPHUH, KauH,
MarHui, KajJblMK, aJlOMUHUHN, JKelle30, Me/b, [IUHK, cepeOpo) U 00pa30BaHHBIX UMM CJIOKHBIX
BEIIECTB, B TOM YHCJI€ MX BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPO, CEPOBOIAOPO/, OKCHUJIbI

yraepoga (II, 1V), kpemuus (IV), azora (I, IL, III, IV, V) u dochopa (111, V), cepsr (IV, VI),



CepHHUCTasi, CcepHas, a30THas, QocdopHas, yroiapHas, KpEMHHUEBas KHUCIOTBHL, OKCHUIBI U
rugpokcuasl metamioB [A—IIA-rpynn, amomunus, meau (1), nunka, xxenesa (11 u II));

HOSCHATh COCTaB, OT/AEJbHBIE CIOCOOBI IOJYYEHUS W CBOMCTBA CIOKHBIX BELIECTB
(kucnopoacoaepsKalme KUCIOThl XJIOpa, a30TUCTas, OOpHas, YKCyCHas KHCIOThl U HX COJIH,
rasiorenuabl kpeMuus (IV) u pocdopa (III u V), oxkeun u rugpokcua xpoma (I11), nepmanranar
KaJIus;

ONKCHIBATH POJIb BAKHEHUIINX M3YYAaEMbIX BEIIECTB B MPUPOJHBIX NMPOLECCAX, BIUSIHUE HA
JKUBBIE OpPraHU3Mbl, IPUMEHEHUE B PA3IUYHBIX OTPACIAX 3KOHOMHKH, HMCIOJb30BaHUE IS
CO3/1aHUS COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTHA;

MPOBOJIUTh PEAKIUH, TOATBEPKIAIOIINE KAUYEeCTBEHHBIH COCTAaB pPa3IUYHBIX BEIIECTB,
pacno3HaBaTh OINBITHBIM ITyTEM COJEpIAIIUECs B BOAHBIX PACTBOpPaxX MOHBI: XJIOPHUA-, OpOMU/I-,
uonua-, cyiabdar-, dhocdar-, kapboHAT-, CHIMKAT-, CYIbQUT-, CyIb(UI-, HUTPAT- U HUTPUT-
WOHBI, THAPOKCUI-WOHBI, KaTHOHbl aMMOHUS, MarHus, KajbLWs, aJIIOMUHUSA, xeneza (2+) u
xenesa (3+), menu (2+), IMHKa;

OOBSICHATH U IPOTHO3UPOBATH CBOMCTBA BaXXHEHMILINX M3y4aeMbIX BELIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHUS, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTU OT UX CBOMCTB, BO3MOKHOCTh
OPOTEKaHUs] XMMHYECKUX IPEBPALICHUI B PA3JIUYHBIX YCJIOBHSX HA OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KMHETUKU U TEPMOJUHAMUKH;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOI0 3JIEMEHTA MO (POPMYyJIE COETUHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHYIO KOHIICHTPALIUIO BEIIECTBA B
pacTBOpe, HAXOIUTh MPOCTEHIIYI0 (OpMyJly BellecTBa IO MAaCCOBBIM WM MOJBHBIM JOJISIM
3JIEMEHTOB, MPOBOJAMUTH PACUYETHI M0 YPABHEHHSIM XMMHYECKUX PEAKIMIl C YYETOM HEIO0CTaTKa
OJTHOTO M3 pPEareHTOB, IMPAaKTUYECKOTO0 BBIXOJA MPOAYKTA, 3HAYEHUS TEIUIOBOro 3Qdekra
peaxiuu, OnpeesiTh COCTaB CMECEH;

coOmonare mnpaBuia Oe3omacHo paboTel B ja0opaTopuu IpU  MCHOJIb30BAaHUU
XUMUYECKOM ToCyIbl M OOOpYyJOBaHUS, a TakKe MpaBuiia OOpallleHuss C BElIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUSAMU BBINIOJHEHHUS J1a0OPATOPHBIX OIMBITOB M MPAKTUYECKUX padOT IO
MOJyYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YTJIEKUCIOrO ra3a) U PeleHUI0
HKCIEPUMEHTAIBHBIX 33]]a4 TI0 TEMaM Kypca, MIPEeICTaBIATh Pe3yJIbTaThl SKCIIEpUMEHTa B hopMme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(pUKOB, TAOIUI] U BBIABIATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

OPUMEHSTh OCHOBHBIE OIEpAllMd MBICIUTEIBLHON JIeATeTbHOCTH (aHalu3 W CHUHTE3,

CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3alIUI0, BBISIBJIEHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H) Mpu



W3YYEHUH CBOICTB BEIIECTB W XUMHUYECKUX PpEAKIUW, BIIAJIETh €CTECTBEHHO-HAYYHBIMU
METO/IaMH TIO3HaHMs (HAONIOZCHUE, U3MEPEHHUE, MOICIUPOBAHUE, DKCIEPUMEHT (pealbHBIA U
MBICJICHHBI);

NPUMEHSTh TMpaBuia 0e30MacHOro oOpalieHus C BEHIECTBAMHU, HCHOJIb3yEeMbIMU B
MOBCEIHEBHOM >KU3HM, MpaBujia TMOBEJICHUS B IEIAX COEPEKEHUs 3J0pPOBbSI M OKpYKaroleh
NPUPOJIHOM Cpelbl, MOHUMAaTh Bped (OMACHOCTh) BO3JCUCTBUSI HA JKHUBBIE OPraHU3MBbI
OTIpEJICTICHHBIX BEIIECTB, MOACHITH HA MIPUMEPAX CIOCOObI YMEHBIIIEHUS W TIPEIOTBPAIICHHS HX
BPEIHOTO BO3CHCTBUS, 3HAUCHUE KUPOB, OCIIKOB, YTJIEBOJIOB JJII OPraHU3Ma YeJI0OBEKa;

UCII0JIb30BaTh MOJIYYEHHBIE MPEACTABICHUS O cepax MpoPecCHOHATBHON JesTEIbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJOTHUSMH, KaK OCHOBY HJisa MpodeCcCUOHATbHOU
OpUEHTAIMU U JJIsI OCO3HAHHOT'O BHIOOpAa XUMHUU KaK NpOo(HIHLHOTO MpeaMeTa Ipu PO I0KEHUN
00yueHHUs Ha YPOBHE CpEITHETO O0IIEero 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM ITPOEKTHO-UCCIIEIOBATENBCKON AEATEIIbHOCTA XUMUYECKOU U
XUMUKO-OKOJIOTUYECKON  HANpaBJICHHOCTH, MPUOOPECTH  OMBIT  MPOBEACHHUS  yueOHBIX
UCCJIEIOBAHUI B YCIIOBUSIX OOpa30BaTENIbHBIX OpPraHU3AlMM, a TakXke OpraHu3aiuil (LeHTPOB)

JOTOJHUTENBHOTO 00pa3oBaHusl AETEl.

Temarnueckoe MJIAHUPOBAHUE
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Pasznea 1.IlepBoHavanbHble XUMHYECKHE MOHSATHSA
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Xuwmus, 8 kmacc, P«I'AOY 11O
BemtecTBa 1 XUMHUUECKHE
21 1 «Axanemuss MUHIIPOCBEIIECHUS
peakiuu
Poccum»
Hroro no pazaeny 28
Pasnen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
DJEeKTPOHHBINH 00pa30BaTEIbHBIN
ecypc «Jlomaraue 3aganus.
Bosznyx. Kucnopon. pecype «1 A
2.1 6 OcHoBHoOe 0011Iee 00pazoBaHue.
[MousTtre 06 okcumax
Xumusy, 89 knacc, AO
«3narensctBo "[IpocBemienue»
Bonopox. [TorsTHE 0 Tpenaxep «O01aK0 3HAHUI.
2.2 PO 4 Xumus. 8 ximace, OO0 «DuszukoH
KHCJIOTaX U COJISIX
JIaG»
Bona. PacTBopsbl.
2.3 11 1
[MousTre 06 OCHOBAHUIX
24 KomnuecTBeHHBIE 7
" | oTHOIIEHUS B XUMHUU
OCHOBHBIE KJIaCChI Bbub6mnorexa ®IT'UC «Most mkomay —
2.5 | HeOpraHUYECKHUX 19 1 lesson.academy-
COeIMHEHU N content.myschool.edu.ru/04/08
Hroro no pasneny 47

Pa3znen 3. Ilepuoguueckuii 3axon u [lepuoguveckasi cucrema xumuueckux 3jaemeHToB /I.U. Menneneena.
CtpoeHue aToMmoB. Xumuieckasi ¢Bsi3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI

Ilepuoauueckuii 3aKOH U
Ilepuoanueckas cucrema bubmmorexa ®PI'NC «Mos mkomay —
3.1 | XMMUYECKHUX 3JIEMEHTOB 9 lesson.academy-
J.W. Menneneena. content.myschool.edu.ru/04/08
CrpoeHue aToMOB
Xumuyeckas CBs3b.
39 OKHCIIUTENBHO- 13 |
BOCCTaHOBUTEJIbHbBIE
peaxkuuu
Nroro no pazaeny 22
[ToBTOpEeHUnE 3
Peseps 2
OBIIEE KOJIMYECTBO 102 5
YACOB I10 [TPOTPAMME
9-i1 ka1acc
Ne (HaumeHoBaHme KosmuecTBo yacos JIeKTpOHHBIe (LG poBbIe)




/1 | pa3aeyioB U TeM Beero Kontpoasbnsbie | [IpakTuyeckne | 00pa3oBare/ibHbIe pecypchl
NporpaMMsbl padoThI padoThI

Pa3nen 1.BemecTBo 1 XUMHYeCKHE PeaKIIUA

[ToBTOpEHME N
yriayOlieHue 3HaHu’
OCHOBHBIX Pa3/IeJoB
Kypca 8 Kkiacca

bubmuorexa ®I'MC «Most mkona» —
9 1 lesson.academy-
content.myschool.edu.ru/04/09

1.1

OcCHOBHEBIE Xuwmus, 9 knace, D«I'TAOY 110
1.2 | 3akoHOMEpHOCTHU 14 «Axanemuss MUHIpOCBEIIEHUS
XUMHUUYECKUX PEAKIUI Poccun»
DNEeKTPOHHBIA 00pa30BaTEIHHBIN
DIIEKTPOTUTHIECKAS
pecypc «JloMalHue 3a1aHusl.
JHCCOLIAAITS.
1.3 XHMIHECKHE PEaKIH B 12 1 1 OcHoBHOE 0011Iee 00pa30BaHKE.
p Xumusy, 8-9 kmacc, AO
pacTBopax " "
«3narenscTBo "l[IpocBemienuey
Hroro o pazneny 35

Pa3zgen 2.HeMeTa/JIBI M X COCAUHECHUSA

OOm1ast xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB
VIIIA-rpynmnst.
["astorensr

Tpenaxep «O0mako 3HAHUN.
6 1 Xumus. 9 knace, OO0 «Duszukon
JIab»

2.1

OOm1ast xapaKTepUCTHKA
XMMHUYECKUX 3JIEMEHTOB
2.2 7
VIA-rpynmnsl. Cepa u ee

COEIUHEHUS

OO01as xapakTepucTUKa
XMMHUYECKHX 3JIEMEHTOB
2.3 | VA-rpynmsl. A3oT, 10 1
dbocdop u ux
COCTMHEHUS

OOm1ast xapaKTepUCTHKA
XUMHYECKHX 3JIEMEHTOB
2.4 |IVA-rpynnsl. Yraepogu | 11 1 2
KPEMHUN U UX
COEIMHEHUs

Hroro no pazneny 34

Pa3znen 3. MeraJiIbl M MX COeIMHEHUS

OO01mue cBOMCTBA
METAIIOB

3.1

Baxxueiinme MeTayuibl 1
3.2 15 1 1
UX COETUHEHNUA

Nroro no pazaeny 20

Pazgen 4. Xumus U oKpykammas cpeaa




41 BemectBa u maTepuanbl s

" | B )KM3HH YEJIOBEKA
Hroro no pasneny 5
IToBTOpEeHHE 5
Pezeps 3
OBIIEE KOJIMYECTBO 102
YACOB 110 [TIPOT'PAMME




