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MNOSACHUTEJIBHAS 3AITUCKA

[IporpaMMa 1O XUMHHM OCHOBHOTO o00mero ooOpa3oBaHus (yriayOJ€HHBIH YpOBEHb)
COCTaBJICHA HAa OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
IporpaMMbl OCHOBHOTO o0Imero oOpaszoBanus, npexnctaBieHHbIX B @T'OC OOO, ¢ yuerom
(benepanbHO paboyeil MporpaMMbl BOCIIUTAHMSL.

[TporpammMa mo xumun pazpaboTaHa ¢ EIbI0 OKAa3aHUS METOJUYECKON TTOMOIIH YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsl 10 y4eOHOMY ITpEeIMETY.

[IporpaMMa 1o XUMUHU JaéT TPEICTaBICHHE O IIENIAX, OOIIeH CTpaTeruu O0ydeHus,
BOCIIUTaHUSI W Pa3BUTUS OOYYaIOLIMXCA CpPEACTBAMHM Y4eOHOIro IpenMeTa, OIpelesseT
00s13aTeNIbHOE TIPEAMETHOE CO/IepPIKaHKe, ero CTPYKTYPY IO pa3zienaM M TeMaM, paclpeeeHue
0  KjaccaM, pPEKOMEHAYEMYIO TIIOCJIEOBaTeIbHOCTh  M3YyYEHHS XHMHUU C  y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX
ocobeHHocTel oOyuaronuxcs. B mporpamMme no XMMHUH yYUTHIBAIOTCS BO3MOKHOCTH Y4e€OHOTO
npeaMera B peain3alud TpeOOBaHMK K IUIAHUPYEMBIM JMYHOCTHBIM, METalpeAMETHBIM U
IOPEeIMETHBIM pe3yibTaTaM oOyueHHss U B (OPMHPOBAHMM OCHOBHBIX BHUJIOB Yy4eOHO-
MIO3HABATEIBHOM JIESITEILHOCTH 00YYarOIIErocs 0 OCBOCHUIO y4eOHOTO COJIEPIKAHMS.

W3yueHne XMMHUU Ha YpPOBHE OCHOBHOTO 0O0wIero oOpa3oBaHUS OPHUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOATOTOBKY, HEOOXOAMMYIO JUISI  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, PA3BUTHUS HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH M HMHTEPECOB OO0y4YarolUXcs, Ha
MPOJIOJDKCHUE 00YUCHHUS Ha YPOBHE CPEIHET0 00IIEero o0pa3oBaHMsL.

3HaHUE XUMUH CITY>KUT OCHOBOH 17151 (YOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIErocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEH
IPECTaBICHUS O IPEBPAILEHUSIX SHEPTUU U BELIECTB B IIPUPOJE, O IMYTAX PEeLeHHs IN100aTbHbIX

npoOjeM  yCTOMYMBOTO  Pa3BUTHS  YEJIIOBEUECTBA —  CBIPbEBOM,  DHEPreTHYECKOM,
MPOJOBOJILCTBEHHOW  MpoOieM, MpoOJeMbl  JKOJOTHYEeCKOW  Oe3omacHoCTH, MpodieM
31paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH 00Y4JarOUIUXCs, UX 001IeH U (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHON  yuyeOHOH  JesATeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMMT CO CHEIU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI MIPE/ICTABICHUM O
€IMHCTBE MPUPOJBI U UYEJIOBEKA, SIBISIETCS KIIOYEBBIM 3TaroM B (POPMUPOBAHUM €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH O0y4aroLUXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBiieHHs B OOyYEHUH XUMHH 00€CIeYMBAIOTCS crienu(UKON CcoaepaHus
IpeIMeTa, KOTOPBIM SIBISAETCS NEAArorn4ecky aJalTUPOBAHHBIM OTPAaXXEHUEM OIPEIEIEHHOTO
JTana pa3BUTUS XUMHH.

VYray6néHHbIN Kype XUMHUH OCHOBHOTO 00IIIer0 00pa3oBaHMsl OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHII XUMHUHM, OCHOB HEOPraHMYECKON XUMUH,
OCHOBOITOJIATAIONIMX MpPEJCTaBICHUNH O0OIel XMMHUU U OTHCNIBHBIX 3HAUUMBIX MOHATUH
OPraHNYEeCKON XUMHH.

CrpyKTypa cojaepkaHusl MPOTrpaMMBbl MO XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
OpraHU30BaHbl MO MPHUHIIUITY MOCIEI0BATEIHHOIO Pa3BUTHSI 3HAHUNH HAa OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;



ITepuoanueckoro 3akona /.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

YYEHHS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

MpEeJICTaBICHUI 00 IEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOPAX;

0 XUMHUYECKOW KUHETUKE U TEPMOIUHAMUKE.

B ocHOBy TeopeTMdyecKuX 3HAHUH TMOJOXKEHBl SMIIMPUYECKH TIOJTY4YeHHbIE (DAKTHI.
Teopernueckre 3HAHUA PaA3BUBAIOTCS TIOCIEIOBATEIIBHO OT OJIHOIO YPOBHA K JAPYroMy
1 00€CIeurBalOT O0YyYaIOIUMCS BO3MOXXHOCTh OOBSACHATH M MPOTHO3UPOBATH CBOMWCTBA,
CTpOCHHE U 0OJIACTH MPAKTUIECKOTO MPUMEHEHHS U3YIaeMbIX BEIECTB.

OcBoeHue coaepKaHMs IPOrpaMMbl IO XUMHUHU ITPOUCXOAUT C UCIIOIb30BAHUEM 3HAHUN U3
paHee M3Y4YEeHHBIX Y4EOHBIX NMPEJIMETOB: OKpPYXKAIOMMKA MHp, Ouonorus, (usnuka, MareMaTuka,
reorpadusi, TEXHOJIOTHsI, UCTOPHSL.

[IporpaMmma OCHOBHOTO 00ImIero oOpa3oBaHUs O XuUMHH (YIIYOJIEHHBIM YPOBEHB)
OpUEHTHpPOBaHA Ha CcOXpaHeHUEe (yHIAMEHTAILHOTO XapakTepa 00pa3oBaHUs, CHEHUPHUKU
yuyeOHOro mpeamera U OOeCIeYeHHe YCHEeIIHOro OOy4YeHHs Ha CIEAYIONIEM YpPOBHE
oOpa3oBanus. B mporpamme mno XuUMUM peanu3yeTcsi pa3BUBAIOIIAs M MpaKTHYecKas
HAIPaBICHHOCTh OOy4YeHHs XuMuH, nuddepeHnmanus oOydeHHs], BKIOYAONMas TpoGUIbHYO
MOJATOTOBKY OOYyYaromMXcs U TMOCIEIYyIoIlee CcaMOONpeaeieHne B BbIOOpe HampaBlIeHUS
00y4eHHs B TPOPHILHBIX KJIACCAX.

YrnyOonéHHoe M3yueHHE XUMHUU CIIOCOOCTBYET pealiu3alud 3afad NpodecCHOHaTbHOU
OpPUEHTAIIMM ¥ HANpPaBJICHO Ha TMPEJOCTABICHHE BO3MOXKHOCTH KaXJAOMYy OOydJaromemMycs
MPOSBUTH CBOU HHTEIUIEKTyallbHbIE M TBOPYECKHE CIOCOOHOCTH MPU HU3YYEHUU Y4eOHOTO
npeaMeTa, HEOOXOJHMMEBIC JUIS TIPOJOJDKEHUsS O00pa3oBaHUS W JajbHEHIICH TPYHOBOMH
JIeATEIBbHOCTH.

[Iporpamma mo xumuu (yriayOia€HHBIM ypOBEHb) NpeIHa3HAUYCHA ISl MCIIOJIb30BAaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alMAX, pealu3yIOIUX HOporpamMmel AU QEpPEeHInPOBAHHOTO
(yrmy6néuHoro, mTpoQWIBHOTO) W3YyYEHHUS OTACIbHBIX YYeOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

OO6pa3oBarenbHble QYHKIUNA XUMUH, U3y4aeMOW Ha YIriyOJIEHHOM YPOBHE, peallu3yloTCs B
nporecce GOpPMUPOBAHUSA 3HAHHH OCHOB XMMHMUYECKON HAyKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, O0JACTH MPAKTUUYECKON JEATEIHHOCTH YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB
MHUPOBON KyNbTYyphl. 3amaya y4eOHOTO TMpeaMeTa COCTOMT B (HOPMHPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUN — BOXHEUIIUX (DAKTOB, MOHATUHN, 3aKOHOB U TEOPETHUUECKHUX TOJOKECHHM,
JOCTYMHBIX 000OIIEHNIT MUPOBO33PEHUYECKOT0 XapakTepa, sS3blka HAyKH, B MPHOOIIEHUH K
Hay4YHBIM METOJIaM TMO3HAHUS MPU U3YyYEHUU BEIIECTB U XUMUYECKUX peaKIuii, GOpMHUPOBAHUN
Y Pa3BUTHH TO3HABATEIBHBIX YMEHUN U CIIOCOOOB AESITETLHOCTA U UX MPUMEHEHUHU B y4eOHO-
MO3HABATEJILHONW U Y4EOHO-UCCIIE0BATEICKOM ACATENHPHOCTH, OCBOEHUHU MPaBUII 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KH3HHU.

[lenmn w3ydeHHs] XWMHUU OTPAXAIOT HAIPABIECHHOCTh OOyYeHHS Ha pPa3BUTHE U
camMopa3BUTHE JTUYHOCTH, GOPMUPOBAHUE €€ MHTEIUIEKTa U O0IIeH KyIbTYpHI.

N3yuenne XMMuM HaIpaBJIeHO HA JOCTHKEHHE CIEAYIOIINX LeTeH:

dbopMUpOBaHNE HMHTEJUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEILbHOMY TPHHSATHIO PEIIEHUH, CIMOCOOHON aJanmTHpOBAaTHCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

GbOpMHUpPOBaHHE CHCTEMbl XMMHUYECKMX 3HAHMH KaK KOMITOHEHTa E€CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpPa, KaK OCHOBBI JJIsi MOHUMAHMS XMMHYECKON CTOPOHBI SIBICHUM OKPYKAIOLIEro
MHpPa, OCBOCHHUE S3bIKA HAYKH;

nproOIIeHne 00YyJaIOMINXCs K CAaMOCTOSTEbHOM MO3HABATEIFHOW M MCCIIEA0BATEIHCKOM
NEATeTbHOCTH, K HAyYHBIM METOJIaM T[O3HaHUsA, (OPMUPOBAHHME MOTHBAIUA W Pa3BUTHE
CIIOCOOHOCTEH K M3yUEHUIO XUMHUH,

dbopmupoBanne 0oO0IIeH (YHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHHUS OKPYXKAIOMIETO MHpA, WCIOJB3Ys 3HAHHS U



OTBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU NEATEIBHOCTH;

pa3BuTHE y OOydYaromMXCs HHTEpeca K M3YyYeHHI0 XMMHHU U cdepam JedaTe’IbHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MpOoduis U
HAINPAaBJIEHHOCTHU JaJIbHEHIIIET0 00yUYeHHUS;

OCO3HAHUE IIEHHOCTH XWMHUYECKHX 3HAHUUA B KU3HU YEJIOBEKA, IOBBIIICHUE YPOBHS
9KOJIOTHYECKON KYyNIbTYphl, HENPUATHE ACHCTBUIA, MPUHOCIIIUX BpPEJ OKpYKalollell cpeae u
3710pOBBIO JIIOJCH;

npuoOpeTeHrue OO0yUYaIOIUMUCS OIbITA CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETCHIIHI ), HEOOXOAMMBIX ISl PA3JIMYHBIX BUJIOB JIEATEIHHOCTH.

Ha yrny6nénnoe uszydenne yueoHoro npeamera « XumMus» orBoautes 1mo 102 gacoB B 8 u 9
KJaccax (3 gaca B HEJIENI0), TO €CTh 2 "aca Hefelto 3a cuéT obs3zarenpHor yactu OOIT OO0 u 1
yac 3a cu€t yactu OOIT OO0, hopmupyeMoil yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHM.

COJAEP/KAHUE OBYYEHUSA
8 KUIIACC
IlepBoHaya/IbHbIE XMMHYECKUE IOHATHSA

XuMus — BakKHasg OOJIACTh €CTECTBO3HAHUSA U MPAKTHYECKOW ACSITENbHOCTU YelOBEKa.
[Ipenmer xumuu. Pomp Xxumuu B KuU3HM uenoBeka. KpaTkue cBeleHuss 00 uUCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHHU. XUMHS B cUCTeMe HayK. Tena u BemectBa. Pusnyeckue u
XUMHYECKHE CBOMCTBA BEIECTB. ArperaTble COCTOSIHUSA BellecTB. [IoHATHE O TEOpETUYECKUX U
SMIIMPUYECKUX METOJaX I[I03HAHMS B €CTECTBEHHBIX Haykax. lIpencraBiieHuss 0 HaydHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: Ha0JI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIEIIUPOBaHUE,
BblunciieHue. [lpencraBineHus O HaydyHOM IO3HAHMM HAa TEOPETHYECKOM YPOBHE: HAy4dHbIE
¢axThl, mpobiieMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bIk xumMuH. ICTOYHUKHA XUMUYECKON HH(OpPMAITUH.

[TonsitTue 0 Meromax pabOThl C XMMHUUYECKHMMH BemecTBamMu. OOOpyqoBaHUE IIKOJIBHOU
xuMuyeckoi nadopatopuu. [IpaBuna 6e30macHOro oOpaiieHus ¢ BemecTBaMH U JJab0opaTOpHbIM
000pyTIOBaHUEM.

Yuctele BemectBa U cMecH. IlpupomHble cMmecH: BO3JyX, HPUPOAHBIM ra3, HedTh,
IIPUPOJHBIE BOJBI, TOPHBIE NOPOABI U MHUHEPANIbl. [IOHATHE O TOMOIEHHBIX M TI'€TEPOreHHBIX
cmecsax. CrnocoOsl pazaeneHus cMeceif. OuncTKa BEIecTB.

BemectBa M XuMHYecKue peakUud. ATOMBI M MOJEKYJIbl. XUMHUYECKHE DIIEMEHTHI.
CHUMBOJIBI XMMHUYECKUX 3J1EMEHTOB. [IpocThie M CllOKHBIE BellecTBa. MeTayulbl U HEMETAILIBI.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumnueckass (opmyna. BanleHTHOCTP aTOMOB XMMHMUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OrmpeneneHre BaJ€HTHOCTH JJIEMEHTOB 10  (opMmyiam
OMHApHBIX COEJUHEHUH M cocTaBiieHHEe (OpMyNn OMHAPHBIX COEJUHEHHWH MO BaJEHTHOCTH
aneMeHToB. OTHOCUTENNbHAs aTroMHas Macca. OTHOCUTENbHAs MOJEKyIspHas Macca. MaccoBas
JI0J1s1 XMMHUYECKOT0 3JIeMEHTa B coeiuHeHnu. Haxoxnenue npocreiimeit ¢popmyIbl BemecTsa 1mno
MacCCOBBIM JIOJISIM AJIEMEHTOB.

KonnuectBo BemectBa. Moabs. MonspHasd Macca. B3auMOCBsA3b KOJIMYECTBA, Macchl U
yHclla CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacdersl mo ¢opMylaM XUMHUYECKUX COETUHEHHI.
Monspaas macca cMecH BelecTB. MoibHass 10JI1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHMM.
Haxoxnaenue npocreiimeil GopMyIibl BeleCTBa IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

dusnueckue U XUMHUYECKUE SBICHUA. XUMUYECKas PEAKLUUs U €€ IMPU3HAKU. Y CIOBUSA
MIPOTEKAHUS XUMUYECKUX PEaKIMi. 3aKOH COXPAHEHHSI MaCChl BEUIECTB. ATOMHO-MOJIEKYJISIpHAs
teopusi. KuszHb u nedarenbHocTh M.B. JlomonocoBa. Xumuueckue ypaBHeHHS. THIBI
XUMHUYECKMX peakuui (COenuHEHHs, pas3lokKeHMs, 3aMmelleHus, oOmeHa). Pacuersl mo
XUMUYECKUM YPaBHEHHUSM.



DKCNEPUMEHTAIBHOE U3YYEHUE BEUIECTB U ABJICHUNA. 3HAKOMCTBO C XMMHUYECKOUW MTOCYI0M,
Cc mpaBwiaMH paboTel B JA0OpaTOpMM M TIpueMamMu oOpameHHs ¢ J1abopaTOpHBIM
obopynoBanueM. M3ydyenwe u omnucaHue (U3MUECKUX CBONCTB 00pa3loB HEOPraHHMYECKUX
BEIIECTB — METAJJIOB M HeMeTautoB. Habmronenne gpusndeckux (TiaBieHuE BOCKA, TASTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE U KOHJCHCALUS BOJbI) U XMMHUECKUX (TOpeHHEe CBEYH,
MpPOKAJIMBAaHWE MEAHOM MPOBOJIOKU, B3aMMOJIECUCTBHE COJAbI WJIM MeJa C COJITHOW KHCIIOTOM)
aprneHuil. O3HakomiieHHe ¢ oOpa3uamu BemlecTB koiaudyecTBoM | wmomnbs. HaOmionenuwe wu
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peaKIuil (pa3ioKeHne caxapa, B3auMOoCiCTBIE
CEpHOH KHCIIOTHI C XJIOPUJIOM Oapusi, MojiyueHue U pasioxkeHue rujapokcuna menu (1) mpu
HarpeBaHWM, B3auMojelcTBUe kene3a ¢ pactBopom comu Memu (II). Usydenwe cmoco6oB
paszenieHuss cmeced (C MOMOIIBI0O MarHuTa, (QWIbTPOBAHHME, BBIMAPUBAHUE, AUCTUIUISILIMS,
xpomatorpadusi), MpoBeIeHNEe OYUCTKH MOBapeHHOW coyu. HaOnrojeHne U onvcaHue OIBITOB,
WUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUsI MaCChI.

BazkHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

[IpencraBnenuss o razax. Bo3myx — cmech razo. CoctaB Bo3ayxa. 3aKOH ABOrajpo.
MounsipHblii 00bEM ra3oB. OTHOcHTENbHasl IJIOTHOCTH Ta3oB. OmpenesneHne OTHOCUTEIbHOU
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO H3BECTHOW OTHOCUTENBHON IJIOTHOCTH.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIUSX.

Kucnopon — nsnemeHT M mpocroe BewecTBo. HaxokaeHue Kuciopona B HPHUPOAE,
du3HYecKrue 1 XUMHUYECKUE CBOMCTBA (peaKIuu ropeHus u okucieHus). [Iporeccel okuciaeHus B
xuBoil mpupoge. Oxkcunsl. [Ipumenenue kuciopona. CrocoObl TOMydeHUS KUCIOpPOJa B
naboparopun U mnpombliiuieHHOcTU. [loHsTHe o karanmuzarope. KpyroBopor kuciopona B
npupone. O30H — auioTponHas MoAuduKanus kuciaopoaa. O30HOBBIN CIIOH, ero 3HaUeHUE A
JKUBBIX OPraHu3MoOB. Pa3pylienne 030HOBOIO CIIOA.

TemnoBoil 3pPexT XUMHUYECKOW peaklud, TEePMOXMUMHUYECKHE YpPaBHEHHUS, HK30- U
SHJOTEpPMUYECKUE peakuuu. TornuBo. Mcnonp30BaHHE yIiid U METaHa B KayeCTBE TOIUJIMBA.
3arpsizuenue Bo3ayxa. [lonstue o mapaukoBom s dexre.

Bomopoa — osmemeHT u mpocToe BemiecTBo. Haxoknenue BoaopoAa B HPHUPOJE,
dusznyecKkue U XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCcoObI nmonydyeHus. [lonsaTue o kucmorax
u consix. Mcnonp3oBaHue BOJIOPO/IA B KAYE€CTBE TOTUIMBA.

Bopna. ®usnueckue cBoiictBa BoJbl. Bona kak pactBopureinb. PactBopel. Hackinenusie u
HEHACBIIIEHHBIE PACTBOPHL. PacTBOpuMOCTh BemecTB B BojAe. DakTopbl, BIUAIOIIME HA
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrmocoObl BBIPAKEHUS KOHIIEHTPALUU
pacTBOpPOB: MaccoBas JOJIsI PACTBOPEHHOTO BEIIECTBA, MOJSIpHAs KOHLEHTpamus. Pomb
PacTBOPOB B MPUPOJIE U B KU3HU YETIOBEKA.

Xumuueckue cBorcTBa Boabl. [loHsitue 00 ocHoBaHusx. IloHsTHe 00 WHAMKATOpaXx.
Kpyrosopot Boasl B npupoje. 3arps3HeHrne TpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX
BO/I.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Knmaccuduxamnuss oxkcuaos:
conmeoOpa3yromue  (OCHOBHbIE,  KHUCJIOTHbIE, aM(QOTEepHbIE) U  HecojeoOpa3yrollue.
MexnyHnapoaHasi HOMEHKJIATypa OKCUAOB. TpUBHUAlbHBIE HAa3BaHMS OKCHIOB. PuU3NuecKue U
XapakTepHbIE XWMUYECKHE CBOMCTBAa OKCHIOB (B3aMMOJECHCTBHE C BOJOW, C KHCJIOTaMU U
OCHOBaHUSIMHU, C APYrUMH okcuaamu). [lonyuenue okcuaos.

[TonsiTHE O TUIpPOKCHAAX — OCHOBAHMSAX MU KHCIOPOACOJEpKAIIUX KUcIoTax. KucimoTsl.
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa M TpUBHAIbHBIC Ha3BaHUS KHUCIOT.
dusndeckue U XMMHUYECKHE CBOMCTBA KHCIOT (B3aMMOJICEWCTBHE C METAJNIaMH, C OKCHIAMHU
METaJVIOB, OCHOBAHMSIMU U coiisiMH). Psij aktuBHOCTM MertaimuioB H.H. bekeroma. Ilonmyuenue
Kucao0T. KucnoTel B mpupoie, NPUMEHEHUE BaKHEUIIIUX KUCIIOT.

OcHoBanmsi. Krnaccudukanus OCHOBaHWH: IIEJIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
MexnyHapoaHasi HOMEHKJIATypa OCHOBaHWM. TpuBHalIbHBIE Ha3BaHUs OCHOBaHUWU. lllemoun, nx
CBOICTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCHIAMH, KHCJIOTAaMH U COJSIMH) U CIIOCOOBI
nosydeHusi. HepacTBopuMmbie OCHOBaHMs, MX CBOWCTBA (B3aMMOJEWUCTBHE C KHCIOTaMH) U



criocoObl monmydeHus. AmportepHocTs. [loHsTHE 00 aM(oOTEepHBIX THAPOKCHIAX (HAa MpUMEpe
TUAPOKCUOB LIMHKA U aJIOMUHUSA): XMMHUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTAMU U
11€7049aMH1 ) U IOJyYECHHUE.

Conu (cpeanue, KUciable, OCHOBHbBIE, BOIHBIE). MexnyHapoaHas HOMEHKJIATypa COJEH.
TpuBuanpHble Ha3BaHMs coned. PU3NYECKUE U XapAKTEPHBIE XUMUYECKUE CBOMCTBA Ha IIPUMEPE
cpennux coneit. [lonyuenue cosen.

I'eHeTnyeckas CBA3b MEXAY KJIacCaMH HEOPraHMYECKUX COCIUHEHUM.

OKCIEpUMEHTAIbHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAaHUA KACIOPOJa B BO3/1yX€;

NoJy4eHue, coOupanue, pacro3HaBaHue U U3y4eHHUE CBOMCTB KHCIOPO/a;

HaOJI0ICHUEe B3aMMOJICHCTBHS BEILECTB C KUCIOPOAOM M YCIOBUH BO3HHMKHOBEHMS U
IIPEKPALLEHUS TOPEHUS;

O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U OIMCAHUE UX CBOWCTB;

noJy4eHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB BOAOPOaa (TOpEHHE);

B3auMojIeicTBUE Bogopoa ¢ okcuaom meau (1I);

UCCIIEIOBAaHHE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IIMYHON PACTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIICHHONW MOJSPHOW KOHLEHTPALMEN PacTBOPEHHOIO
BELICCTBA;

B3alMOJIEHCTBHE BOJIbI C METAJUIAMHU (HATPUEM U KAJIBLIUEM);

OIIpEEIIEHUE PACTBOPOB KUCJIOT U IIEJI0YEH ¢ TOMOLIbIO HHAUKATOPOB;

UCCIIeIOBaHHE 00Pa3I0B HEOPTaHMUYECKMX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3auMonercTBus okcuaa Meau (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KUCIOT C
METaJUIAMM, PEaKIIMi HEUTpAIU3aluy;

[IOJIyUEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO MeETala JPYI'HM
U3 pacTBOpa COJIH;

B3aMMOJECMCTBHE TMAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U ILEIO0YEH;

pelIeHHEe SKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «OCHOBHbBIE KJIACChl HEOPTaHMYECKHX
COCIMHEHUI».

IMepunonnuecknii 3akon u I[lepuoamueckasi cucremMa XuMHYecKMX 3JjaeMeHTOoB /.
HN. MengeieeBa

Crtpoenue aToMOB. XuMHuecKas CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUH.

[lepBble MOMBITKM KIACCUPUKALMM XUMHMUYECKUX 3neMeHTOB. IlonsTHe o rpymmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: ILEIOYHBIX U IIEJIOYHO3EMEIbHBIX METajjlaX, rajoreHax,
UHEpPTHBIX (OJAropoJIHBIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyloT aM(oTepHble OKCHIBl U
TUIPOKCHU/IBI.

[Tepuognueckuit 3akoH. OTkpsiTHE [lepmonmueckoro 3akona. Ilepuoguueckas cuctema
xummuueckux 3nemeHToB J[. M. MenaeneeBa. KoporkonepuoaHas U ATUHHONEPUOHAS (OPMBI
tabmuipl «llepuonnyeckas cuctema xumuueckux snemeHToB [I. M. MenneneeBay. [lepuoasl u
rpynnsl (A- u b-rpymnmnsr).

Crpoenne aromoB. CocraB aroMHbIX sAnep. M3oronbl. PagnoakTUBHOCTB. DJIEKTPOHBI.
DeKTpoHHAs OpOWTaNlb. DHEPreTHYECKUE YPOBHU U TMOIYpPOBHH aroma: s-, P-, d-opOurtanu.
DJNeKTpOHHbIE KOH(UTYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Puszndeckuit
CMBICI MOPSIIKOBOIO HOMEpa, HOMEepa Mepuoja U Ipymmbl dieMeHTa. CTpoeHue 3JIeKTPOHHBIX
oOonmouek aromoB mepBbIX 20 XuMHUeckux odiemeHToB Ilepuonmdeckoit cucremst /.
U. MenpneneeBa: pacrnpeneieHue >JeKTPOHOB IO HHEPreTHUECKUM YPOBHSM, MOAYPOBHSIM M
opouransam. ®usznueckuii cmbica [lepuoandyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpynmaM U nepuojam. MzMeHeHne KuciIoTHO-OCHOBHBIX CBOWMCTB
COEIMHEHUIN XMMHUYECKHX AJIEMEHTOB B MEpUOJaX M rpymnmnax. XapaKTepUCTHKAa XHMUYECKOTO
JJIEMEHTA 110 ero nonoxxeHuro B Ilepuoauyeckon cucreme 1. 1. Menneneesa.



3nauenue llepmoamyeckoro 3akoHa u [lepuoauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. 1. MeHaenees — y4eHbll U IPayKJaHUH.

ONEeKTpOOTPULIATEILHOCTh  XMMHUYECKHUX  JJIEMEHTOB. XHMHYecKass CBs3b. Bupsl
XUMHUUYECKON CBSI3U: KOBAJIECHTHAs MOJSPHAas CBsA3b, KOBAJIECHTHAs HENOJSIPHAs CBSA3b, MOHHAs
CBsI3b. MexaHn3Mbl 00pa30BaHMs KOBAICHTHON U MOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmybl BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannnueckue u amopgHble BemecTBa. THUIBI KPUCTALIMYECKUX PEIIETOK: HOHHAs,
aTOMHas1, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKH.

Crenenp oxucinenus. OmpeneneHue cTeNeHeW OKHCICHHS aTOMOB B OMHAapHBIX
coequHeHUsAX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl OKuCIEHMS U
BoccTaHoBieHUA. Oxucinutenu U BoccraHoBuTenu. CocTaBleHHE YpaBHEHMHM IPOCTBIX
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA M PAacCCTaHOBKA B HUX KOA((UIMEHTOB METOJIOM
3JIEKTPOHHOTO OajaHca.

OKCHEpUMEHTAIbHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

O3HaKOMJIEHHE C 00Opa3ljaMy METalIOB U HEMETAILJIOB;

MOJIEJIUPOBAHUE CTPOCHUS MOJIEKYJ MPU HMOMOIIM PUCYHKOB, MOJIEIEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

IIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuy pa3ioKeHus, COeTMHEHNs).

Me:xknpeameTHble CBSI3U

Peanuzanus MeXIpeIMETHBIX CBsI3€ll MpU M3yYEeHUH XMMUHU B 8 KJIACCE OCYILECTBIISAETCS
yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MMOHATHH, TaK U MOHSATHM, IPUHATHIX B
OTJIEJIbHBIX €CTECTBEHHBIX HayKaXx.

OOme ecTecTBEeHHO-HAYYHBIE MOHATHA: sSBICHHE (TIPOLIECC), HAYYHBIH (PaKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHaJMU3, CUHTE3, KIacCU(PUKaIUs, IePUOJIUIHOCTb, HAOIIOIEHUE, IKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJEIb.

@dusuka: SBICHUS NPUPOAbI, (QU3MUECKUE SBJIECHUS, BEIIECTBO, TeEJO, (U3NYECKUE
BEJIMYMHBI, €IUHUIBl HU3MepeHus, o0bEM, Macca, arperatHble COCTOSIHME BEIEeCTBa, aToM,
AJIEKTPOH, IPOTOH, HEWTPOH, HOH, MOJIEKYJd, CTPOCHME TIa30B, >KMJIKOCTEH M TBEPIBIX
(KpHUCTaNIMYECKUX ) TEJI, JIEKTPUUECKHH 3aps]l, KOJTNYECTBO TEIIOTHI.

buonorus: ouocdepa, porocunTes, mporeccsl 0OMEHa BEIIECTB.

l'eorpadusi: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOMABI, IOJIE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

TexHnonorus:  TexHocepa, NPOU3BOACTBO, XUMHUYECKHE  TEXHOJIOTUM,  ChIPbE,
KOHCTPYKLIMOHHBIE MaTEpHAIIbI.

[INIAHUPYEMBIE PE3VYJIbTATHI OCBOEHUA [TPOI'PAMMBI 1O XUMHUUN HA YPOBHE
OCHOBHOTI'O OBILEI'O OBPA3OBAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbHI

JIMdHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUT'AKOTCA B XO4€ 06y11eH1/1$[ XUMHUU B €IUHCTBEC yqe6HOﬁ nu BOCHI/IT&TGJ’IBHOﬁ ACATCIIBHOCTHU
o0pa3oBaTeNnbHON  OpraHu3allid B COOTBETCTBUM C  TPAAMIMOHHBIMU  POCCHHCKUMU
COHI/IOKy.]'II)TypHI)IMI/I nu )IYXOBHO-HpaBCTBeHHI)IMI/I OEHHOCTAMU, HpI/IHSITI)IMI/I B O6HI€CTB€
MpaBUJIaMd ¥ HOPMaMH TIOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS
Y COIMATM3AIIIN 00YyJarOITXCsl.

JIMdHOCTHBIE pPe3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CHCTeMOﬁ IIO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ nu pach/IpeHI/Ie OIbITa ACATCIBHOCTU Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUS



IIPOSIBJICHUE IICHHOCTHOTO OTHOIIEHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HAy4HOMY H
MCTOPUYECKOMY HaclI€AUI0, IOHUMAHNUE 3HAUYEHUSI XMMHUYECKONM HAayKH U TEXHOJIOTMH B JKM3HU
COBPEMEHHOI0 00LIEeCTBa, B pa3BUTHUH SKOHOMHUKHU Poccuy u cBOero peruoxa;

2) rpa:KIaHCKOT0 BOCIIMTAHMSA:

IIPEICTaBICHUE O COLMAIbHBIX HOPMAaX M IPaBHIAX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJJICKTHBE, MPOSBICHHE KOMMYHHUKATUBHOW KYJNbTYphl B pa3HOOOpa3HOW COBMECTHOM
JESTEIIBHOCTH;

CTpeMJIEHHE K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIY B IpoIecce y4eOHOW 1 BHEYUEOHOI
JESTEIIBHOCTH;

FOTOBHOCTb OLIEHMBAaThb CBOE IIOBEACHHME M IIOCTYIIKM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECICTBUHI ITIOCTYIIKOB;

3) ¢popMupoBaHHs HEHHOCTH HAYYHOTO MO3HAHMUS:

MHUPOBO33PDEHUYECKUE  MPEICTaBICHHS O  BEIIECTBE M XMMHMYECKOM  peakluw,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W HEOOXOIMMBIE JJISi MOHMMAaHUS
CYLIHOCTU HAyYHOW KapTUHBI MUDA;

OCO3HAHHWE LIEHHOCTM HAY4YHOIO I[IO3HAHUS [UIsl Pa3BUTHS KaXAOrO 4YEJIOBEKAa W
IPOM3BOIUTENBHBIX CHUJ OOLIECTBA B LIEJIOM, POJIM U MECTa HAyKH «XHUMHs» B CUCTEME Hay4YHbIX
IPEJICTAaBICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOJIbl, B3AUMOCBS3IX YEJIOBEKA C MIPUPOJIHOMN
Y TEXHOJIOTUYECKOM Cpeoi;

[03HABaTE/IbHAasl MOTHMBAIMSl M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpa30BaHMIO, K HCCIENOBATEIbCKOW JEATENBHOCTH, K OCO3HAaHHOMY
BbIOOpPY HalpaBICHUS U YPOBHS AaJbHEHIIIET0 00y4YeHMUS;

4) BOCHUTAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HaHKE LIEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 3JI0pOBbI 00pa3 >KU3HU, OCO3HAHME IOCJIEACTBUN M HENPHUATHE BPEIHBIX IPUBBIUEK
(ynorpeOyieHUsI aJKOrojsi, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJICHHS IPAaBHI
0€30I1acCHOCTH NpU OOpallleHMH C XHMHUYECKHMHU BELIECTBAMH B Y4E€OHBIX M IKH3HEHHBIX
CUTYalUsX;

5) TpynoBoro BocnuTaHus:

(dbopMUpOBaHNE IIEHHOCTHOTO OTHOILIEHUS K TPYAOBOH NEATEIbHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEKa M K MCCIIE0BATENbCKON IEeATEIbHOCTH KaK BBICOKO BOCTPEOOBAaHHOM B
COBPEMEHHOM OOIIECTBE;

pasBUTHE MHTEpeca K npodeccusiM, CBI3aHHBIM C XMMHEH, B TOM 4HuClie K Mpodeccusm
Hay4HOM c(hepbl, 0CO3HAaHUE BO3MOKHOCTU CaMOpeaJIn3alluu B 3TOU cdepe;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

OCO3HAaHHE HEOOXOJMMOCTH OTHOILIEHUS K HPUpOJie KaK HMCTOYHUKY JKU3HM Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBILICHUE YPOBHS AKOJOTHYECKOM KYIbTYpbl: HMPUOOPETEHHE ONbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLEHKM HMX BO3MOXXHBIX ITOCJIEICTBUN Il OKPYKAIOWIEH CpeIbl; OCO3HAHHE
[JI00aIbHOTO  XapakTepa JKOJIOTMYECKUX TMpoOJIeM M MyTed HuX pelIeHus; CIOCOOHOCTh
IPUMEHATh 3HAHUs, MOJIy4aeMble NPU HU3YyYEHHHM XUMHM, A PELICHMs 3a]ad, CBS3aHHBIX C
OKPY’KaroIlleW Cpeloil; aKTUBHOE HENPUATHE JEHCTBUN, IPUHOCAIIUX BPE OKPYKAOIIEH Cpele;
OCO3HAHME CBOEH POJIM KaK TpakKAaHWHA U TOTPEOHUTENS B YCIOBUAX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTMYECKON U COLIMAJIbHOU Cpell; TOTOBHOCTh K Y4acTUIO B IMPAKTHUECKOHN AeSITeIbHOCTU
9KOJIOTMUECKOI HAIPaBICHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaThl OOYYAIOIIUXCS, OCBOMBIIHUX MPOTPAMMYy IO XHUMHUHU
OCHOBHOTO 00I11eT0 00pa30BaHMs, BKIOYAIOT:

YCBOGHHE  MEKIUCHUIUIMHAPHBIX  (MEXIPEAMETHBIX)  MOHATHH,  OTPa)KarolIux
MaTepI/IaJ'IBHOG CINHCTBO MI/Ipa 158 Hpouecc IIO3HAHUS (BeHIeCTBO, CBOf/iCTBO, 3Hepr1/m, SABJICHUEC,



Hay4yHbId (aKT, 3aKOHOMEpPHOCTb, TUIIOTE3a, 3aKOH, TEOpHUs, HaONIO/IeHHe, H3MEpPEHUE,
UCCJIEI0BAHKE, SKCIIEPUMEHT U JIPYTHUE);

OBJIaJICHHE YHHUBEpCaIbHBIMU y4eOHBIMU JEHCTBUSMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATHBHBIMU, PETYJISTUBHBIMHE), BOXHBIMH ISl TIOBBIICHUS () ()EKTHBHOCTH OCBOCHUS
colepkaHuss ydyeOHOro rmnpeamera, (HOpMHUpPOBaHMS KOMIETEHIMHA, a TaKXke MPOEKTHO-
UCCIIEIOBATEIbCKON AEATEIBHOCTH 00yJarOIUXCs B Kypce XUMUH;

CIIOCOOHOCTH MX UCHOJIB30BaTh B y4eOHOMH, MO3HABATEIHLHON U COLUATBHON MPAKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJornueckue aeiicTBuA:

YMEHMSI HCIOJIb30BaTh IPUEMBl JIOTMUECKOIO MBIIUIEHUS IIPU OCBOCHHUM 3HAHUIL:
pPAacKphIBaTh CMBICT XUMHYECKUX MOHATUH (BBLACNATH MX CYLUIECTBEHHBIE IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C IPYTUMH TOHSITHIMHU); aHAJTU3UPOBATh, CPAaBHUBATH, 0000IIaTh,
BbIOMpPATh OCHOBaHMS Ul KJIACCU(PUKAMM M CHUCTEMATU3alMU XHMHUYECKHUX BEIECTB U
XUMHUYECKMX peaklUUi; yCTaHaBIMBaTb IPUUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAYy OOBEKTaMu
U3y4YEHHsI; CTPOMTH JIOTMYECKHE PACCYXJIEHUS (MHAYKTHBHbIC, JAECIYKTHUBHBIEC, 10 AHAJIOIUH);
npejyiaraTb KpUTEPUM U BBIABIATH OOLIME 3aKOHOMEPHOCTH M IPOTHUBOPEYUS B U3y4aeMBIX
npoleccax M SIBICHUSAX; POBOJIUTH BBIBOJBI U 3aK/IIOUEHHs; YMEHUS HNPUMEHATHh B Ipolecce
MO3HAHUS MOHATUS (MPEAMETHBIE U METAIllPEIMETHBIE), CUMBOJUYECKHE (3HAKOBBIE) MOJEIIH,
UCMOJIb3yeMble B XUMMH, IPeoOpa3oBbIBaTh MOJAEIbHBIE NPEICTABICHUS — XUMHUYECKUN 3HaK
(cMMBOJI PJIEMEHTA), XUMHUYECKask popMyJia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelieHun
y4eOHBIX 3a/1a4; C YYETOM 3TUX MOJENbHBIX MPEJCTAaBICHUN XapaKTepU30BaTh H3ydaeMble
XUMHYECKHE BELIECTBA U XUMUUECKHUE PEAKLUU.
bazoBbie wucciaenoBarebCKHe JeHMCTBHA (METOAbI HAYYHOr0 IO3HAHHWS BelIECTB H
SIBJIEHMH):

YMEHMSI IPUMEHATh METO/Ibl HAYYHOT'O ITO3HAHUS BEUIECTB U SIBJICHUH HAa SMIUPUUECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOM TO3HAaBaTEIbHOW M IPOEKTHO-HUCCIEI0BATEIbCKON
JESTEIILHOCTH;

YMEHHMsI HCIIONIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAa4€CTBE WHCTPYMEHTa IO3HAHUSA U
CaMOCTOSITENIbHO CTaBUTh BOIIPOCHI; AHATU3UPOBaTh (HAKThI, BBIABIATH U (OPMYIHUPOBATH
npobsieMy, ONpenenisaTh IeNlb U 3a/lad, COOTBETCTBYIOUINE PEUICHUIO MpOOJIEMbl; IpeiaraTh
ONHUCATENbHYI0 WJIN OOBSICHUTENBHYIO THIOTE3y M OCYILIECTBIATh €€ MPOBEPKY; YMEHMS
MPOBOAMTH U3MEPEHUS HEOOXOAUMBIX ITAPAMETPOB, BBIUMCIICHUS, MOICTIMPOBAHNE, HAOII0IEHUS
U SKCIIEPUMEHTHI (peajbHble M MBICICHHbIE), CAaMOCTOSTEIbHO NMPOTHO3UPOBATH PE3yJIbTAThI,
dbopMynupoBaTh 00001IEHUSI U BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOIO OIbITA, UCCIIEI0BaHUS,
COCTaBJIAATh OTYET O MPOJIETAHHON paboTe;

Pabora ¢ undopmaumeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHMKAX WHGpOpMaluu (HaydHO-TIOMYJIsIpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOuYHble Mocolus, pecypcsl HWHTepHeTa);
aHaTM3UpOBaTh  MH(POPMAIMI0O M  KPUTHUECKH  OLIGHUBAaThb €€  JIOCTOBEpPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh U UHTEPIPETUPOBATH UH(DOPMAILIHIO, 3HAUUMYIO JUISI pEeLICHUS
yueOHOIl 3a1auM; yMEHUS NPUMEHATh DPa3IUYHble METOAbl U (HOPMYIUPOBATh 3aMpOChl MpPU
MOMCKE M 0TOOpe MH(pOpMaIUU, HEOOXOIMMOM JIJIsl BRITTOJTHEHUST YUeOHBIX 3a71a4; UCIIOIh30BaTh
UHPOPMALIMOHHO KOMMYHHKATHBHBIE TEXHOJOTMM U pa3lWYHbIE IOUCKOBBIE CHUCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY TMpeAcTaBiIeHUs HHPOpMAIUU (CXEMBI,
rpaduKy, AMarpamMMbl, TaOIUIIbI, PUCYHKU U ApYyrHe (OpMbl); yMEHHUS HCIIOJIb30BaTh HAYYHBIN
A3BIK B KAUECTBE CPeACTBA PabOTHl C XUMUYECKON MH(pOpMaIUeil; MPUMEHITh MEXKIIPEeIMETHbIE



(pusmueckue U MaTeMaTHYECKHE) 3HAKU ¥ CUMBOJIBI, POpMYIIbl, a00OpeBUATypbl, HOMEHKJIATYPY,
HUCITIOJIB30BaTh U Hp806pa3OBBIBaTB 3HAaKOBO-CHUMBOJIMUCCKHUEC CPCACTBA HATTIAJHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIIbHLIC y‘leﬁl—lble JeHdCTBHUA:

1) ymeHus o0mieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIAHN):

MPEJICTaBIATh TOJYyYEHHbIE PE3yJbTaThl IO3HABATEIBHOW JEATENIBHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; MYyOJMYHO BBICTYNATh C TPE3CHTAMEH pEe3yJNbTaTOB BBHITIOJHEHUS
XUMHYECKOTO IKCIIEPUMEHTa (MCCIe0BaTeNbCKOM T1ab0paTOpHON HIIM MPaKTHUYECKON paboThl,
y4e0OHOr0 MPOEKTA); B XOJIe JUaANOora W (MJIM) AUCKYCCHUU 3a/1aBaTh BOIPOCHI MO OOCYKIaeMOin
TeMe U BBICKa3bIBaTh HJEU, (HOPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIHHO BBIOJIHEHUS
IIPEMIOKEHHOM 3aa4H.

2) ymeHus y4eOHOTro COTpyIHUYECTBA (TPYNIoBasi KOMMYHUKAIIHS )

y4acTBOBaTh B TPYIIOBBIX (GopMax padOTHI: IUIAHUPOBATH OPTraHU3AIMIO COBMECTHOMN
paboThl, OMpenessTh CBOIO POJib, PACIpPENEsITh 3a/la4yll MEXAY WIEHAMU TPYIIbI; BBITOJIHATH
CBOIO YacCTh pabOThI, KOOPAHUHUPOBATH CBOM JACHCTBUS C JICUCTBUSIMHU JPYTUX WICHOB KOMAH/IBI,
OTpEeAeNATh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paboThl; peniatb BO3HUKAIOIIUE
npoOJemMbpl Ha OCHOBE yd4eTa OOLIMX HMHTEPECOB WM COTJIAaCOBAaHUS MO3WMIMK, y4acTBOBaTh B
o0CyXJIeHUH, 0OMEHEe MHEHUSIMU, «MO3TOBOM ILITypMe» U APYTux ¢GopMax B3auMOIeHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU y‘I€6HI)IMI/I PEryJIITUBHBIMU ﬂeﬁCTBHﬂMH BKJIFOYACT
pa3BHTHE CAaMOOPTaHU3aIH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMEHHUSl peliath y4eOHbIE W MCCIEeNOBATEIbCKHE 3a/aud: CaMOCTOATEIbHO BBIOMPATH
croco0 pemnieHus yueOHOW 3amadyn (CpaBHUBATh HECKOJIBKO BAapHAaHTOB PEICHHUS, BBHIOUPATH
HanOoJiee TMOAXOMANIMKA C YY4ETOM CaMOCTOSATENBHO BBIJICICHHBIX KPUTEPUEB), TJIAHUPOBATH
CBOIO PabOTy NpHU pelIeHuH yueOHOM MM Mcciae10BaTenbCKON 3a/1aui; Ha OCHOBE MOJYYEHHBIX
pe3yapTaToB (hopMynIupoBaTh OOOOIIEHUS] U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOIIECCOB; AHAIM3MPOBATh PE3YJbTaThl: COOTHOCUTH CBOM JIEHCTBHSA C TJIAHUPYEMBIMHU
pe3yabTaTaMu, OCYHIECTBISATh  CAaMOKOHTPOINIb  JEATENBHOCTH; KOPPEKTHPOBATH  CBOIO
JIesITeIbHOCTh Ha OCHOBE CaMOaHalIN3a U CAMOOIIEHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenmerHble pe3yibTaThl OCBOEHUS NPOrpaMMbl [0 XMMHUU OCHOBHOTO OOIIEro
0o0pa3zoBaHusl Ha YIIIyOJICHHOM YPOBHE MMEIOT OOIIEe COAEp:KaTeNbHOE SAPO C MPEAMETHBIMU
pe3yabTataMu 0a30BOTO YPOBHS, COTJIACOBAaHBI MEXKIY COOOW, YTO TMO3BOJSIET PEaM30BHIBATH
yriryOleHHOe W3y4eHHWEe Kak B paMKaX OTIENBHBIX KIJIACCOB, TaK M B paMKaxX peaau3aluu
WHAUBUAYAJIbHBIX 00pa3oBaTeNbHBIX TpPAGKTOPHU, B TOM 4YHCIE MCHOJIb3ysl CETEBOE
B3aUMO/ICHCTBHE opraHu3aiyy. [1o 3aBepIeHny peann3aniuy IporpaMMbl YIITyOJISHHOTO YPOBHS
o0yJaromuecs: CMOTYT JIeTallbHee OCBOUTh MaTepHal, OBIAJAETh PACIIMPEHHBIM KPYyTroM MOHATHH
¥ METOJIOB, pelaTh 3aJauu 0oJiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIE pPE3yNbTATHl BKIIOYAIOT: OCBOEHHE OOYYAIONIMMHCS HAYYHBIX 3HAHHMH,
YMEHUH U CHOcO0O0B JEHCTBHM, crielpUUecKuX Ul MpeAMETHON 007acTH «XUMHUS»; OCHOBBI
HAaYYHOI'O MBIIJICHUA; BUABI JCATCIBHOCTHU 10 ITOJYUCHUIO HOBOI'O 3HAHUA, €TO UHTCPIIPETALIUH,
npeoOpa3oBaHUIO ¥ NPUMEHEHHIO B PA3IMYHBIX y4eOHBIX M PEalbHBIX KM3HEHHBIX YCIOBHUSX;
o0ecreunBaroT BO3MOXKHOCTD YCIIEITHOTO 00YUYEeHHs Ha CIEeIYIOIIeM YpOBHE 00pa30oBaHUsl.

K konmy oOydenuss ¢ 8 knacce y oOywaromerocss OyayT CQOPMHPOBAHBI CIEAYIOIINE
IpeIMETHBIE PE3YIbTaThl U3YUYEHUS XMMHUH Ha YTITyOJIEHHBIM YPOBHE:

pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX IIOHATHI: aTOM, MOJEKyJa, XMMHUYECKHH
DIIEMEHT, METaJI, HEMETaUI, aJUIOTPOIHS, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOTHOPOHAS), BAICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U MOJICKYJISIpHAs Macca,



KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MaccoBas J0Js1 XMMHYECKOrO J3JEMEHTa B
COCIMHEHUH, MOJISIPHBIA 00BEM, OTHOCHUTENbHAS MJIOTHOCTh I'a30B, OKCU, KUCIIOTA, OCHOBAHHE,
coJib, aM(OTEepHbIN OKCHJ, aMPOTEepPHBIA TUIPOKCHUI, XUMHUYECKas peaklus, KiacCHUPHUKaIUI
peaKIMii: peakluu COCTUHECHHUS, PEAKIMH PA3JIOKEHHsI, PEaKLMU 3aMELICHUs, peaKuu oOMeHa,
9K30- U SHAOTEPMHUYECKUE PEaKIUU; TEIUIOBON 3P (deKT peakuuu; SIp0o aToMa, IJIEKTPOHHBIN
CJIO aToMa, aTOMHasi OpOuTalb, pajuyc aromMa, XUMUYECKas CBs3b, MOJIIPHAs U HEMOJSpHas
KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PAcTBOp, MAcCOBas JOJs BEIIECTBa
(mpolleHTHAsT KOHLEHTpalus) B pacTBOpE, MOJIIpHAs KOHILIEHTpAalUsl BEIIECTBA B PacTBOPE;
3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIHU, OKHCIICHHE U
BOCCTAHOBJIEHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, METOJ] 3JIEKTPOHHOTO OajaHca;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IOHATHH M HPUMEHATH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

HCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JIJISl COCTaBJICHUs (hOPMYJI BEIIECTB U YPaBHEHUIA
XAMHYECKUX PEAKIIUM;

ONpeeNATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OHHApHBIX COEIUHEHHSX, CTEIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COEAMHEHUN Mo QopmysiaMm, BUIbl XUMHUYECKOW CBSI3U (KOBAJCHTHOW M HOHHOM) B
HEOPraHUYECKUX COEANHEHUSX;

pacKkpbIBaTh CMBICI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
[Tepuonnueckoro 3akona JI. . MenaeneeBa, aToMHO-MOJIEKYJISIPHOU TE€OPUH, 3aKOHA ABOTaIpO
U €ro CIEICTBHM, NPEICTAaBIEHUA O HAyYHbIX METOJaX IIO3HAHUSA, B TOM YHCIIE
OKCIEPUMEHTAJIbHBIX W TEOPETUYECKMX METOAAX HCCIENIOBAaHUS BELIECTB W M3yYEHHUS
XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBaTh IOHUMAHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX
3JIEMEHTOB OT UX N0JIokeHUs B [lepuonnueckoii cucreme:

ONHKCBHIBATh M  XapaKTepu3oBaTh TabmuuHyro ¢opmy llepumoguueckoil  cucTeMbl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATHUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpynna)», «manble nepuoab» U «00JIbIINE TIEPUOIBIY;

COOTHOCHTb O0O3Ha4eHHusi, KOTOpble uMeroTca B Tabnuue «llepmomuueckas cucrema
xumuueckux snemeHtoB JI. U. MenneneeBa», ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XHMMHYECKHUX DJIEMEHTOB (COCTaB M 3apsaj sapa, oOllee YHUCIO HIEKTPOHOB
U pacIpeielIeHHe UX 10 3JIEKTPOHHBIM CIIOSIM);

OOBSICHATh CBS3b NOJOXKEHHUs 3JeMeHTa B [lepuoanyeckoil cucteme c pacrpejeieHueM
AJIEKTPOHOB IO HEPTETUYECKUM YPOBHSM, [TOJYPOBHSAM M OpOUTANISIM aTOMOB IEPBBIX YETHIPEX
NIEPHUOJIOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPraHMYECKHE BEIIEeCTBAa, XWMHUYECKUE
peakuuu (1o YUCIly U COCTaBY yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMUCKHIBATh) (PU3NUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX
BEIIIECTB: KHUCIOpPOJa, BOJOPOJA, BOJAbI, OOIIME XWMHYECKHE CBOICTBa OKCHUJIOB, KHUCIOT,
OCHOBaHUM M CoJiel, TeHETUYECKYI0 CBSI3b MEXIy HUMH, MOATBEpXKIas MpUMEpamMH
MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIM;

ONKCHIBATh POJIb KHUCIOPOJa, BOJAOPOJAa U BOJBI B MPUPOAHBIX IPOIECCAX, B KUBBIX
OpraHM3Max, WX @PHUMEHEHHE B paA3IUYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATH M TPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX COCTaBa M
CTPOEHHS, BO3MOXKHOCTH MIPOTEKAHUSI XUMUUYECKUX MPEBPAILlEHUH B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BELIECTB, MOJIIPHYIO
Maccy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEeMEHTa 1o (popMylie coelMHEHHs, HaXOIUTh MPOCTEHIIYI0 (OpPMYIy BellecTBa
[0 MacCOBBIM WJIM MOJIbHBIM JOJSIM 3JE€MEHTOB, MAacCOBYIO JOJI0 BELIeCTBa B pacTBOpE,
MOJIIDHYIO KOHIIEHTpPAlLMI0 BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YpPABHEHUSIM
XUMUYECKON PEAKIINN;



MPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENIBHON JAEATeIbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHHE, 0000mIeHHe, CHCTEMaTH3alMil0, KIAaCCU(UKAIMIO, BBIIBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBA3EH — JIJIsl M3yUEHUsl CBOMCTB BEUIECTB M XMMHUECKUX PEaKIIHii, €CTeCTBEHHO-
HayyHble METOJbl IO3HAHMUS — HAOJIIOJIEHUE, U3MEPEHHE, MOJECIUPOBAHHUE, SKCIEPHUMEHT
(peasbHBIN U MBICIIEHHBIH) — JIJIs1 OCBOCHHS Y4€OHOTO COACpHKAHMUS;

pacKpbIBaTh CYLUIHOCTh IIPOLECCOB OKUCIIEHHUS U BOCCTAHOBIJIEHUS, COCTABISATh YPaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (METOIOM 3JIEKTPOHHOTO OanaHca);

YCTAQHABJIMBATh CBSI3M MEXIY pEalbHO HAOIIOJAaCMbIMM XUMHUYECKUMH SBICHUSMH |
poLeccamMy, MPOUCXOASIIMMU B Makpo- U MHUKPOMHUPE, OOBSICHATh MPUYMHBI MHOTOOOpa3us
BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTHX y4EOHBIX NPEIMETOB;

coOnromarh mpaBuia Oe3omacHoi paboTel B Jaboparopud MpH  HCIOIb30BAaHUH
XUMHUYECKOH TOCYAbl M OOOpYHOBaHHS, a TakXke MpaBuia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLHUSAMHU BBIITOJIHEHUS JaOOPAaTOPHBIX OMBITOB U MPAKTUYECKUX pabOT M0
MOJYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPENECICHHONM MaccoBOl Jloyied pacTBOPEHHOIO BEIIECTBA, PEIICHUIO
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COETUHEHUN»;

JEMOHCTPHUPOBATh BIAJCHUE OCHOBAMHU XMMHYECKON IPaMOTHOCTH, BKIIOYAIOIIEH YMEHUS
0e30macHOro OoOpamIeHusi C BEHIECTBAMH, HCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOW JKU3HHU, a TaKKe
3HaHWE NIPABUJI TIOBEJICHUS B 1IENIAX COEPEKEHUS 3I0POBbs U OKPYKAIOIIEH CPEeIbl.



TeMarndeckoe MIaHUPOBAHUE
8 KJIACC

Ne| HaumeHoBaHue KoJsinyecTBo 4acoB JuiekTpoHHbIE (UG POBHbIE)
paszaenoB u teM | Becer | Konrpoabn | IlpakTuyeck | oOpasoBaTeiibHbIE pecypchbl
n MPOrpamMMbI 0 ble padoThI ue padoTbl

/

1

Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

1.1 | Xumusg — 4 2
Ba)kHas 00J1aCTh
€CTECTBO3HAHUS
U IPAaKTUYECKOU
IEeITEIBHOCTU
YyeJIoBeKa

1.2 | BemecrBa u 27 1
XUMUUYECKUE
peakiuu

Pa3nen 2. BaxkHeiinme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 | Bo3ayx. 17 1 1
ITonsatue o
rasax.
Kucnopon.
OKcuapl

2.2 | Bomopon. 6 1
ITonsatue o
KHACIOTaX U
COMAIX

2.3 | Boga. 14 1 1
PacTtBOpBI.

[TousTue 00
OCHOBaHHSIX

2.4 | OcHoBHEIE 14 1 1
KJIaCChI
HEOpPraHUYECKU
X COCTMHEHUH

Pasnea 3. Ilepuoguyecknii 3akoH u Ilepuoguyeckas cucrema xumuieckux diaemenTos /1. U.
Mengeneesa. CTpoeHne aToM0B. XuMH4YecKas CBsA3b. OKHCIUTENBHO-BOCCTAHOBUTEIbHbIE
peakuuu

Ileproauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHUX deMeHToB /1. H.
MenneneeBa. CtpoeHue atoma

3.1 11

39 XumMundeckasd cBA3b. OKUCIUTEILHO- 9 1
) BOCCTAHOBUTEIIbHBIE PEAKLIMH

OBIIEE KOJIMYECTBO
102 5 6
YACOB I10 ITPOT'PAMME
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