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HNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1mo XuMu# Uit 00y4aronuxcst § KaccoB cocTaBjieHa Ha ocHOBe TpeOoBaHuil K pe3ynbTaraMm
OCBOEHUS OCHOBHO 00pa30BaTeNIbHON IPOrpaMMbl OCHOBHOI'O O01IIEro 00pa3oBaHus, IPEICTABICHHBIX B
denepabHOM TOCYIaPCTBEHHOM 00pa30BaTEIbHOM CTaHJApTE OCHOBHOTO OOILIET0 00pa3oBaHus, ¢ yUYETOM
pacnpeenéHHbIX 10 KJIaccaM MPOBEPsIeMbIX TPeOOBaHUH K Pe3yJIbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOM
IIPOrPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHusl U JIEMEHTOB COAEP)KAHMSL, IIPEACTABICHHbBIX B Y HUBEPCAIbHOM
Koan(puKaTOpe 0 XUMHH, a TaKke Ha ocHOBe [IprMepHOii mporpaMMbl BOCIMTaHUS 00YYarOIIUXCS IPH MOTYYEHUH
OCHOBHOT0 0011ero oopasoBanus u ¢ yuétoM Konneniuu npenogaBanus y4eOHOTo npeamera « XUMMUsD B
00pazoBaTeIbHBIX OpraHu3aIuIx Poccuiickoit
denepanuy, peaau3yoLUIMX OCHOBHBIE 0011e00pa3oBaTenbHble porpaMMel (yTB. Pemenuem Komnernn
Munnpocsemenust Poccun, mporokon ot 03.12.2019 N I1IK-48h).

OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O NIPEIMETA «XUMMUS»

Bxan yuebHOTo nmpenMera « XuMus» B IOCTIDKEHHUE TIeTIell OCHOBHOTO 001IIero o0pa3oBaHus 00yCIOBIEH BO
MHOT'OM 3HaUY€HHEM XUMHUYECKON HAyKH B MO3HAHUH 3aKOHOB IPUPOABI, B pA3BUTUH MPOU3BOJUTEIBHBIX CHUI
00IIIeCTBa ¥ CO3AaHUM HOBOI 0a3bl MaTepUanbHOW KyJIbTYPHL.

XuMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclipoCTpaHuiIa CBOE BIMSHKUE Ha BCe 00JACTH YEJIOBEUECKOTIO
CYILIECTBOBaHUs, 3ajajla HOBOE BUICHUE MUPA, CTAla HEOThEMJIEMBIM KOMIIOHEHTOM MHPOBOI1 KyJIbTYpBHI,
HEOOXOIMMBIM YCIIOBHEM KU3HH OOIIESCTBA: 3HAHHE XUMHUH CITY>)KUT OCHOBOH /17151 YOPMHUPOBAHUS MUPOBO33PEHHUS
YeNoBeKa, ero MpeICTaBlIeHUH O MaTepUaIbHOM €IMHCTBE MHUPA; BXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHEH
MPEICTABICHUS O B3aMMOIPEBPAILIECHUIX SHEPIHU U 00 3BOIIOLNH BELIECTB B IPUPOJIE; COBPEMEHHASI XUMUS
HarpaBlieHa Ha pelleHHe TI00aIbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPTeTHIECKOM,
MUILEBOW M 9KOJIOTHUECKOH 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAaHCHUSI.

B ycnoBusix Bo3pacTaroiiero 3HaueHusl XMMUH B KH3HH OOIIECTBA CYIIECTBEHHO MTOBBICHIIACH POJIb
XUMU4ecKoro oOpazoBanus. B nnane conpanusanny oHO SIBJISETCS OJHUM U3 YCIOBHH (POPMUPOBAHUS
WHTEIJIEKTa IMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YeNIOBEKY XUMHUYECKHE 3HAaHUS HEOOXOIUMBI U1l IPHOOPETEHUs OOLIEKYNbTYPHOTO YPOBHS,
MO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOI0OOpa3HOMW >KM3HHU 00IIECTBa,
JUIS. OCO3HAHUS BA)KHOCTH Pa3yMHOT'0 OTHOIIEHHS K CBOEMY 37I0POBbBIO U 3/I0POBBIO IPYTHX, K OKPYKaIOIIeH
MIPUPOJIHOM cpejie, sl TPaMOTHOTO MOBEJCHUS MTPU UCIIOIB30BaHUH PA3IMYHBIX MaTEPUATIOB U XUMUYECKUX
BEIIECTB B [IOBCEHEBHON KMU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM MIKOJIE SBJISETCS] 6a30BBIM MO0 OTHOIICHHUIO K CUCTEME OOIET0 XMMUYECKOTO
oOpazoBanusl. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealiu3yeT MPHCYyIIUe 00IIeMy XHMUIECKOMY
00pa30BaHMIO KITIOUEBBIE IIEGHHOCTH, KOTOPBIE OTPAXKAIOT rOCy1apCTBEHHBIE, OOIECTBEHHbIE U MHANBHIYAIbHBIC
NOTPeOHOCTH. DTHM ONPEAEISIETCS CYIIHOCTh 001l cTpaTernu 00y4eHusl, BOCIUTAHUS U Pa3BUTHs 00yUaromuxcs
cpeAcTBaMH yueOHOro npeiMeTa « XuMUs».

Uzyuenne npeamera: 1) cnocoOCTBYeT peain3alii BO3SMOXKHOCTEH [UIs caMOpa3BUTHA U (POpPMUPOBaHHS
KYJIBTYPBI IMYHOCTH, €€ 0011ell 1 (QyHKIMOHATBHOW I'PAMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBILIJICHUS
Y TBOPYECKHX CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB X CAMOCTOSITENILHON YUeOHOM
JeSITEIbHOCTH, SKCIIEPUMEHTATIBHBIX M UCCIIEIOBATENBCKAX YMEHUH, HEOOXOMMBIX KaK B IOBCEAHEBHOMW KM3HH,
TaK ¥ B Mpo¢ecCHOHAIBHON AEATENFHOCTH; 3) 3HAKOMUT CO CHEUU(UKONH HAYYHOTO MBIIIICHUS, 3aKJIa1bIBAET
OCHOBBI LIEJIOCTHOTO B3IVIA/1a Ha €MHCTBO IPUPOABI M YEJIOBEKA, SIBIAETCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH TPaMOTHOCTH TIOJIPOCTKOB; 4) CIIOCOOCTBYET (POPMUPOBAHUIO
LIEHHOCTHOTO OTHOIIEHUS K €ECTECTBEHHO-HAYyYHBIM 3HAHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHUECKOE 00pa30BaHue IIKOJILHUKOB.

HazBanHble HanpaBiieHUs B 00yYEHUU XUMHU 00€CTIeUMBAIOTCS CIEIU(PUKON COepIKaHusl TpeMeTa, KOTOPbIH
SIBIISIETCS TISJarOTUYECKH Al THPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKH XUMHHU HA OTNIPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun ocHOBHOM MIKOJIBI OPUEHTHPOBAH Ha OCBOSHHE 00YYAIOLUIMMUCS OCHOB HEOPTaHUUECKOW XUMUH
W HEKOTOPBIX TIOHITHUH U CBEJICHHUH 00 OTIEIBbHBIX 00BEKTaX OPraHUnYeCKON XUMUH.

CrpykTypa cofepkanus mpeaMera copMUpoBaHa Ha OCHOBE CHCTEMHOTO MMOJIX0/1a K ero uzydenuto. Coaepikanue
CKJIa/IbIBA€TCA U3 CUCTEMBI MMOHATHIA O XUMHUUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MMOHATHH O XUMHUECKOM
peakun. O0e 3TH CHCTEMBI CTPYKTYPHO OpraHW30BaHbI [0 MPUHIIMITY IOCIEJ0BATEILHOIO Pa3BUTHS 3HAHUN Ha
OCHOBE TEOPETUUECKUX MPEACTABICHUH Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO
€CTecTBO3HaHUs, ypoBHs [lepuoaudeckoro 3akoHa [I. . MeHaeneeBa kak OCHOBHOTO 3aKOHA XMMUH, YYEHUS O
CTPOCHHUH aTOMa U XUMHUECKOHN CBSI3H, PEACTaBICHUH 00
UIEKTPOJINTUUECKOHN TUCCOLMAIIMY BEIECTB B PaCTBOPax. TeopeTHuecKue 3HaHUsI PacCMaTpUBaOTCsI HA OCHOBE
SMIUPUYECKH MOJIYUEHHBIX U OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS I1OCIEI0BATENBHO OT OJHOI'O YPOBHS K APYrOMY,
BBITIOJIHSS PYHKIMH OOBSICHEHHS U IPOrHO3UPOBAHUS CBOICTB, CTPOCHHS 1
BO3MOXHOCTEHN MPaKTUYECKOTO IPUMEHEHHUS U MTOJYYEHUS U3y4aeMbIX BEIIECTB.



Takast opranu3zanus cojep>kKaHus Kypca criocoOCTBYeT MPEACTaBICHUIO0 XUMHUECKON COCTABIISIONICH HAyYHOM
KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOM npupoAbl. Tem caMbIM 00ecrieYnBaeTCsi BO3MOXHOCTD ()OPMHUPOBAHUS Y
00y4aroIuXcsl IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHIO U METOJlaM [I03HaHUs B Hayke. BaskHo Taxoke
3aMETHTh, YTO OCBOCHHUE COJEPIKaHUs Kypca IIPOUCXOIUT C MPUBIICUCHUEM 3HAHUN U3 paHee U3YYeHHBIX KYpCOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 kiaccb» 1 «Pusuka. 7 Kiaacey.

HEJIN U3YYEHUS YYEBHOI'O TIPEJIMETA «XUMMUS»

K HampagiieHHI0 IepBOCTETIEHHONW 3HAYMMOCTH TIPH Pealn3alii 00pa30BaTENbHBIX (QYHKIHHA MpeaMeTa« X uMHs»
TPaJUIIMOHHO OTHOCAT ()OPMUPOBAHKE 3HAHUH OCHOB XUMHUYECKOH HAyKH KaKk 00J1acTH COBPEMEHHOT'O
€CTECTBO3HAHMSI, IPAKTHUECKOHN IESTEIbHOCTU YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3aada
IIpeaMeTa COCTOUT B (POPMUPOBAHNYU CHCTEMbI XMMUYECKUX 3HAHUH —Ba)KHEHINNX (AaKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX MOJIOKECHUH, JOCTYIHBIX 0000ICHUIH
MHUPOBO33PEHUECKOT0 XapaKTepa, A3bIKa HayKH, 3HAHUH O HAYYHBIX METOAAX U3YUEHHS BEIIECTB M XUMUIECKUX
peaxnui, a Taxke B HQOPMUPOBAHUY U PA3BUTHH YMEHHUH U CII0COOOB NESITEIBHOCTH, CBA3aHHBIX C IJIAHUPOBAHUEM,
HaOJIOIEHNEM U MIPOBEICHIUEM XUMHUUECKOT0 IKCIIEPUMEHTA, COOTIOIEHIEM TpaBmil 0€30MacHOro 00OpaIleHHus C
BEIIECTBAMHU B IIOBCETHEBHOM KHU3HH.

Hapsany ¢ atum nienu u3ydeHus mpeaMera B IporpaMMe YTOYHEHBI M CKOPPEKTHPOBAaHbI ¢ Y4ETOM HOBBIX
MIPHOPUTETOB B CUCTEME OCHOBHOTO 0011IeTr0 0Opa3oBanus. CeromHs B 00pa3oBaHUHA 0C000 3HAYMMON MPHU3HAETCS
HaTpaBJICHHOCTh 00yUYeHHUsI Ha Pa3BUTUE U CAMOPA3BUTHE JINYHOCTH, GopMUpoBaHue e€ MHTEIICKTa U 001Ien
KyJIbTypbl. O0ydeHHe YMEHUIO YUUTHCS U MPOJOJKATh CBOE 00pa3oBaHue
CaMOCTOSITETThHO CTAHOBUTCS OHOMN M3 BAXKHEHIINX (PYHKINH YIEOHBIX TIPEIMETOB.

B cBsi3u ¢ 3THM TIpU M3y4EHUH MIPEMETa B OCHOBHOM MIKOJIe JOMUHUPYIOIIEE 3HAYCHUE TPHOOPENTN TaKue LIy,
KakK:

(hopMHpOBaHUE UHTEIIIEKTYAIIHO Pa3BUTON JINYHOCTH, FOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUIECTBY,
CaMOCTOSITEIbHOMY NPHHATHIO PEILICHUH, CIOCOOHON aJanTupoBaThCs K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HH;

HaIlpaBJICHHOCTb 06y‘IeHI/Iﬂ Ha CUCTEMAaTHYCCKOEC HpI/IO6HICHI/Ie ydamuxcs K CaMOCTOSITEIIbHOMN
MI03HABATENbHOMN e TEIbHOCTH, HAYYHBIM METOAAaM NO3HAHUS, (OPMHUPYIOIINM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEN K XMMHH;

oOecrieueHne YCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YYaIONUMHUCS OTIBbITa PAa3HOOOPA3HOH JEATEIILHOCTH,
IIO3HAHUA U CaMOIIO3HAaHU s, KIIFOUCBBIX HABBIKOB (KHIO‘IGBLIX KOMHCTCHHHﬁ), NMCIOIHNX YHUBCPCAIbHOC 3HAYCHUC IJIA
Pa3NUYHbIX BUJIOB JESATEIbHOCTH;

(hopMUpOBaHUE YMEHUI OOBSCHSAThH U OIICHUBATD SBJICHHS OKPYKAIOIIEr0 MUPa Ha OCHOBAHUHW 3HAHUI U OIIBITA,
MOJTYYCHHBIX ITPU U3YYCHUU XUMHWU,

(hopmupoBaHue y 00yUyaromuXxcs TyMaHUCTUIECKUX OTHOLICHNH, TIOHUMAHUS LIGHHOCTH XUMUYECKUX 3HAHUN IS
BBIPaOOTKH KOJIOTMYECKH 1IeTIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JESTEIbHOCTH B LIEJIAX COXPAHEHHUS
CBOETO 3/I0pPOBbsl U OKPY’KAIOLEH IPUPOJIHON CPELIbI;

pasBUTHE MOTHBALMK K 00yUYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS
00111e4€eI0BEYEeCKMX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO HIIs U HAIIPAaBIEHHOCTH JaJIbHEHIIIETO
o0yueHwusl.



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpenmet xumun. Poirk XuMuH B )KU3HU YelloBeKa. Tera u BemecTBa. GU3HUECKUE CBOHCTBA BEIIECTB. ATperarHoe
cocrosiHue BemiecTB. [loHATHE 0 METOaX MO3HAHMS B XUMUHU. XUMHS B CHCTEME HayK. YUCTBIE BEIIECTBA I CMECH.
CrniocoOBlI pa3ziesnieHus cMecel.

ATOMBI 1 MOJIEKYNBI. XUMHUYECKHUE 371eMeHThl. CHMBOJIBI XUMHUECKHX 371€MEHTOB. [IpocThie U crokHbIe
BemIecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumnueckast popmyna. BaneHTHOCT aTOMOB XUMHUYECKHX 3IEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTENBHAs aToMHas Macca. OTHOCUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBast 1071
XUMHYECKOTO JIEMEHTa B COSAMHECHUH.

Ou3nvecKkre 1 XUMUIECKHE SBJICHHSL. XUMUYECKast peakius 1 e€ MPU3HAKH. 3aKOH COXPAHEHUS MacChl BEIECTB.
Xumnueckue ypaBHeHus. Knaccupukanus XMMUYECKUX peakuii (CoeIMHEeHNS, pa3siosKeHHs, 3aMELICHNUS,
oOMeHa).

XHAMAYECKHH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH IMOCYIOH, C TpaBHIaMy paOOTHI B 1a00paTOPHH U IpUEMaMu
oOpatieHus ¢ 1abopaTOpHEIM 000PYAOBaHHEM; H3YUECHHE U OMUCAHNE (PU3NIECKUX CBOMCTB 00pa3oB HEOPraHNIECKUX
BEIIeCTB; HaOMOAeHNE (PrU3nUecKuX (TUTaBJIeHHE BOCKA, TassHUE JIbJa, PACTUPAaHHE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAITUS BOJIBI) M XUMHUUECKHX (TOPEHHE CBEYH, IPOKAITMBAHNE METHOM ITPOBOJIOKH, B3AUMOJICHCTBHE Mea C
KHCIIOTOH) SIBJICHHIA, HAOIIOICHNE 1 OTIMICAHNE TIPU3HAKOB MIPOTEKAHI XUMHUYECKUX Peakiuii (pa3iokeHne caxapa,
B3aMMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOpUAOM Oapusi, pasnokenue ruapokcuaa menu(ll) npu narpesanuu,
B3amMozeicTBre ene3a ¢ pactBopoM conu Meau(ll)); n3yuenne crmoco6oB pa3eneHns cMecel (C TOMOIIBI0 MarHuTa,
(unpTpOBaHKE, BHITIAPUBAHUE,

JTUCTUUISIINS, XpoMaTorpadus), IPOBEJCHNE OYHCTKH TOBAPSHHON COJIH; HAOMIO/ICHHE M OMIHCAaHHUE PE3yJIbTaTOB
MIPOBEJICHUSI OMBITA, UIUTIOCTPUPYIOLIEr0 3aKOH COXPaHEHHsI MacChl; CO3/IaHUe MOJIEIeil MOJIeKy (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHNYECKUX BeleCTB

Boznyx — cmech rasos. Coctas Bozayxa. Kucimopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue kuciaoposa B
npupoze, pusnyeckre U XMMU4YecKre cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CriocoOst
MOJTyYeHUs KUCIIOPO/Ia B JTa00OpaTOPHH U MPOMBITIIIEHHOCTH. KpyroBopoT kucinopoaa B mpupoae. O30H —
AJITOTPOITHAS MOIAM(HUKAIIHS KHCIOPO/Ia.

TemnoBoii 3PPEKT XUMUUECKOW PEeaKIUK, TEPMOXUMHUUECKIE YPABHEHUS, 9K30- U SHAOTEPMHUECKHE PEAKIIH.
TormmuBo: yroyb U MeTaH. 3arpsA3HeHUe BO3/IyXa, YCHICHUE ITAPHUKOBOTO AP ¢eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — anemenT u mpocrtoe BemecTBo. HaxoxkaeHne Bo1opoaa B Ipupoie, (GU3NYecKrue i XUMHIECKUE
CBOICTBA, IPUMEHEHHE, CIIOCOORI MoTydeHus1. KuciaoTer u conm.

KonugecTtBo Bemecta. Monb. MomnsipHast Mmacca. 3akoH ABoranpo. MosspHbIil 006EM razoB. Pacu€Tsl mmo
XUMHYECKUM YPaBHEHUSIM.

®dusnueckue cBOKWCTBA BOJbL. Boaa kak pactsopurens. PactBopbl. HacklieHHbIE M HEHACBIILIEHHBIE PACTBOPHI.
PactBOopuMoOCTh BeriecTB B Bosie.MaccoBast 101 BellecTBa B pacTBOpe. XUMHUYECKHE CBONCTBA BOAbl. OCHOBaHMUSL.
Poub pacTBOpOB B Ipupo/ie U B )KU3HH YelloBeKa. KpyroBopoT BojbI B pupo/ie. 3arps3HeHne IPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopraundeckux coequaenuit. Oxkcuapl. Kiaccupukamnust okcuoB: cojeodpasyromiye (OCHOBHEIE,
KHCJIOTHBIC, aM(pOTEpHbIC) U HecosieoOpa3yoire. HoMeHkmarypa okcuioB (MeXIyHapo{Has U TPUBHAIbHAS).
dusnyeckue U XMMUYECKUE CBOMCTBA OKCHIOB. [loiyueHrne oKCUIoB.

OcnoBanus. Kinaccuukanuys ocHOBaHMI: MIENTOYM U HEPACTBOPHMBIE OCHOBaHusA. HomeHkaTypa
OCHOBaHMH (MEXIyHapOoIHas ¥ TpUBHaTIbHAas ). DU3NUECKre M XUMHUYECKHE CBOWCTBA OCHOBAHHIA.

[Tony4yenue ocHOBaHUM.

Kucnotsl. Knaccugukanus kucior. Homenknarypa KUCIOT (MEXAyHapoIHas U TPUBUAIBHAS ).

Du3NYEeCKHe U XUMUYECKHE CBoMCTBA KUCIOT. Psin aktuBHOCcTH MeTaiuioB H. H. beketoBa. [lonyyenue kKucior.

Conu. Homenknarypa coneii (MexayHapoaHasi U TpuBHalbHast). U3NUECKre 1 XUMUYECKHE CBOWCTBA COJIEH.
[Tomyuenue coneit.

I'eneTndeckast cBsI3b MEXKIY KilacCaMy HEOPTaHUYECKUX COETMHEHUI.

XHUMUYECKHH IKCIIEPUMEHT: Ka4eCTBEHHOE OTIPeIeIICHNE COJIEPKAHMS KICIOPO/Ia B BO3IyXe; TOIyUIeHHE,
coOupaHue, pacro3HaBaHUe U U3yUEeHUE CBOMCTB KUCIOPOAa; HAaOII0IeHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM H
YCIIOBHUSI BOSHUKHOBEHUS M MPEKpaIIeHus rTopeHus (Iokapa); 03HAKOMJICHHE ¢ 00pa3iaMy OKCHJIOB M OTICAaHUE MX
CBOWMCTB; MONTydeHHe, COOMpaHne, paclio3HaBaHNE M U3Y4YE€HHE CBOWCTB BOJIOpOa (TOpEeHHE); B3aNMOICHCTBIE
Bogopoza ¢ okcumoMm merau(ll) (Bo3MOXKHO UCTIONB30BaHNE BUACOMATEPUAIIOB); HAOIIOICHUE 00Pa3IOB BEIIECTB
KOJINYECTBOM | MOJIb; HCCIIEIOBaHUE OCOOCHHOCTEH PACTBOPEHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO;
MPUTOTOBJIEHUE PACTBOPOB C ONpPEIETEHHON MacCOBOM J1oei
PacTBOPEHHOTO BELIECTBA; B3aUMOJICHCTBUE BOABI C METAITIAaMU (HATPUEM U KaJlbIeM) (BO3MOXKHO HUCTIONb30BaHHE
BUAECOMATEPUAIIOB); ONIPEeICHUE PACTBOPOB KHCIIOT U ILEI0YeH ¢ TOMOLIbIO HHANKATOPOB; HCCIe0OBaHIE 00pasLoB
HEOPTaHWYECKUX BEIIECTB PA3INYHBIX KIIACCOB; HAOIIOEHIE N3MEHEHHS OKPACKH HHIUKATOPOB B PACTBOPaX KUCIOT U
enoveit; n3ydeHne B3aumMoaecTers okcruaa Meau(ll) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METAUIAMH, PEaKITHi
HEUTpanu3alyy; MoydyeHue HepacTBOPUMBIX OCHOBaHHMH, BBITECHEHNE OJHOTO METaljIa IpyrUM U3 pacTBOPA COJIY;
pelIeHne SKCIIEpUMEHTAIBHBIX 33]1a4 110 TeMe«BakHelm1e Kiiaccbl HEOPraHMYECKUX COeIUHEHUID.



Ilepnoguyeckuii 3axkoH u Ilepuoanyeckas cucreMa xumuyeckux djaementos 1. M. Menaeneesa.
CtpoeHue aToMOB. XuUMu4eckas cBsi3b. OKUCIANTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

[TepBbIe MOMBITKYU KJIACCUPUKAITUN XUMHUYECKUX 37IeMEeHTOB. [IoHATHE 0 rpyNIax CXOMHBIX 3JIEMEHTOB (IIEIOYHEIC
1 IEJIOYHO3EMENTbHBIC METAILTBI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yIoT aM(pOTEepHbIC OKCUIBI U
THUIPOKCH/IBL.

Ilepuonunueckuii 3akoH. [lepuoanueckas cucrtema xumuueckux anemeHToB . . Menaeneesa.
Kopotkonepuomnas u jyimHHONIeproaHas Gopmel [leproaudeckoil cHCTEMbI XUMUYECKUX 3JIEMEHTOB J1.

N. Mengeneesa. [lepuonsl u rpynmsl. @U3HUECKUil CMBICH MOPSAKOBOrO HOMEPa, HOMEPOB NIEPUOJAA U TPYIIIbI
dJIEeMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DiekTpoHbl. CTpOSHUE 3IEKTPOHHBIX 000JI0UEK aTOMOB
repBhIx 20 xuMudIecKkux 3neMeHToB [leproamdeckoii cuctemsr [. 1. MenneneeBa. XapakTeprucTHKa XUMUICCKOTO
3JIeMeHTa 1o ero noyioxeHuto B [lepuoguyeckoii cucreme /1. V1. Menpeneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XMMHUYECKUX PJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUTMYECKUX CBOICTB 110 rpynmnaM u nepruoaam. 3Hauenne llepnonnaeckoro 3akona u [leproanueckoii cuCTEMbI
XUMUYECKUX 3JIEMEHTOB JJIs1 Pa3BUTHUS HAyKu U npakTuku. JI. . MenaeneeB — y4€HbIN U TpaXkIaHUH.

Xumudeckast cBsi3b. KoBaneHTHas (MOJIsIpHAs ¥ HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEILHOCTh
XUMUYECKUX 3JIeMeHTOB. IOHHAs CBSI3b.

Crenens okucierns. OKACIUTETHHO-BOCCTAHOBUTENBHEIE peakiun. [Iporieccsl okucneHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XHUMUYECKHUH SKCIIEPUMEHT: U3y4YeHHE 00pa3I[OB BEIIECCTB META/NIOB M HEMETAJUIOB; B3aUMOICHCTBUE THAPOKCH A
[IMHKA C paCTBOPaMH KHCIIOT U MIEI0YEii; MPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX PUMEPHI OKHCIUTEIHHO-
BOCCTaHOBHUTEIFHBIX peakluii (TOpeHNe, PeaKINN PA3I0KEHHUs, COSTUHEHU).

Me:xnpeaMeTHbIe CBA3U

Peanmuzamus MexnpeIMeTHBIX CBA3EH MPU M3YUYEHUH XUMHUH B § KJIacce OCYILECTBIISIETCS Yepe3
WCTIONIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U TIOHSATHH, SABJISIONIMXCS CHCTEMHBIMU JIJIS
OTJIETHHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MIOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TSOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJIACCU(HUKAIHS, IEPHOANIHOCTD, HAONIOIEHUE, SKCIIEPUMEHT, MOACTUPOBaHIE, U3MEPEHNE, MOJICITh, SIBICHHUE.

®dusnka: MaTepus, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIU, U30TOIIbI, PaIHOAKTHBHOCTD,
MOJIEKYJIa, JIIEKTPUUECKHUH 3apsi]i, BEIECTBO, TN, 00BEM, arperaTHoe COCTOSHIE BEIECTBA, ras,
(hm3nYecKue BETMYHHBI, EMHUIIBI H3MEPEHHSI, KOCMOC, IUTaHeTHl, 3BE3/1b1, COIHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaIIbl, TOPHBIC TOPOJIbI, ITOJIE3HBIC UCKOIAEMBbIE, TOILTUBO, BOIHBIC
pecypchl.

HNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

I/I3yquI/Ie XHMHH B 8 Kitacce HaIpaBJICHO Ha TOCTUKCHUEC OGy‘IaIOHII/IMI/ICSI JIMYHOCTHBIX, MECTAIPCAMETHBIX U
MIPEAMETHBIX PE3yJIbTATOB OCBOSHUS yUeOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIngaHOCTHBIE PE3yNbTaThl OCBOSHHS ITPOTPaMMBI OCHOBHOTO OOIIETO 00pa30BaHUs JOCTUTAIOTCS B X0/ 00y4IeHUS
XUMHH B €JIMHCTBE Y4COHOM U BOCIIUTATEIIbHOM JesTenbHoCcTH OpraHu3aiy B COOTBETCTBUHU C TPAJAUIIMOHHBIMH
POCCHHCKAMH COLMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHU, IPUHATHIMU B OOIIIECTBE TPABUIIAMH U
HOpPMaMHU TOBEJICHHS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COIIMATTU3AIUN 00YIarOIIUXCA.

JIMYHOCTHBIE PE3YJIBTAThl OTPAKAIOT C(HOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IIaTpuOTHYECKOTr0 BOCTIMTAHUSA

1) IEHHOCTHOT'O OTHOIIIEHUS K OTEY€CTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY HACIIEIHIO,
MMOHMMAHUS 3HAYCHUST XMMUYECKOW HAYKH B XKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIaJIETh IOCTOBEPHOM
nH(pOpMaIueil 0 MepeIoBIX TOCTIKEHIIX U OTKPBITUSIX MUPOBOH U OT€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHMSIX 00 YCTpOICTBE MUpa U O0IIEeCTBa;

I'pasknaHcKOro BOCIIMTAHMA

2) MMPEACTAaBJICHUA O COOUUAJIBHBIX HOPMaxX U MpaBujiaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBE,
KOMMYHHKATHBHOM KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yueOHO-HCCIIeI0BATENBCKOM, TBOPUECKON U IPYTHX
BHJIaX JESATEILHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JEATEILHOCTH IPH BBITOJIHEHUH YICOHBIX,
IMO3HABATCIIbHBIX 3aJia4, BBIIOJITHCHUHN XUMHUYECKUX SKCIICPUMEHTOB, CO3JJaHUN yqe6HI>1x ITPOCKTOB, CTPEMIICHHUA K
B3aMMOMIOHMMAHHIO ¥ B3aMMOITOMOIIIH B MPOIECCE ITON YIeOHOM NesTeNbHOCTH; TOTOBHOCTH OIICHUBAThH CBOE
MOBEJICHUE U MOCTYNKU CBOMX TOBAPUILECH C MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 MO3HAHUA

3) MUPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE U XUMUYECKON PEaKIUU, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U COCTABIAIOIINX OCHOBY JJIsl MOHUMAaHUS CYLUTHOCTH HayYHON KapTUHBI MUPA;
MIpPEICTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MMPUPO/IBI, B3aNMOCBA3SIX YeJI0BEKa C PUPOTHON CpenoH, O
POJM XMMUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTELHBIX MOTUBOB, HANIPABJICHHBIX HA TMOJTYYCHUE HOBBIX 3HAHUH 110 XUMUU, HEOOXOTUMBIX IS
00BSICHEHUS HAOTIOAACMBIX TIPOIIECCOB U SIBJICHHIA;



5) mo3HaBaTeNLHOM, HHPOPMAITMOHHON M YATATEILCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIBHOM PabOThI C yueOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH, AOCTYIHBIMU TEXHUIECKUMU
cpeAcTBaMH WHPOPMAIIOHHBIX TEXHOJIOTHIA;

6) uuTepeca K 00YUYCHHIO U TIO3HAHHUIO, JTFO003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHOI U HCCIIE0BATENBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaTpaBJICHHOCTH U YPOBHS 0O0yUYEHHUS B JAJIbHEHIIIEM;

@opMuUpoOBaHuUsl KYJIbTYPbI 310POBbS

7) 0co3HaHUS IEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha 310pOBbIil 00pa3
KHU3HH, OCO3HAHUS MMOCICACTBUN M HEPHUSTHS BPEAHBIX MPUBBIYEK (YIOTPEOIECHHS AIKOT0JIsl, HAPKOTHKOB,
KypeHusi), HeOOX0AUMOCTH COOMIOICHHS TPAaBUII 0€30IaCHOCTH MPU OOpaIleHNH ¢ XUMUYECKUMH BELICCTBAMHU B
OBITY U peanbHOM KU3HU;

TpyaoBOro BOCHUTAHUSA

8) mHTEepeca K MPaKTUUECKOMY U3yUSHHIO IPOQECcCHil U TpyAa pa3TudHOr0 POJIa, YBAKEHHE K TPYAY U
pe3yibTaTaM TPYIOBOH IESTEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS IPEAMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHIUBHYyaIbHOM TPAEKTOPUH IPOIODKEHHSI 00pa30BaHUA C YUETOM JUYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH; yCIEHON
npo¢ecCHOHANBEHON AEATENFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUN; TOTOBHOCTD alalTHPOBATHCA B
npoeccuoHaIbHON Cpefie;

IK0JI0Ir14eCKOro BOCIIUTAHUSA

9) 3KOJIOTHYECKH 11e7IecO00pa3HOro OTHOIIEHHS K MPUPO/IE KaK HICTOYHHKY JKU3HH Ha 3eMile, OCHOBE e
CYIIECTBOBaHU, IOHUMAHUS LIEHHOCTH 3J0POBOr0 U 0€30MacHoOro oopasa *H3HH, OTBETCTBEHHOTO OTHOLICHHUS K
COOCTBEHHOMY (PM3HUECKOMY U IICHXHYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOICHNUS TIPaBUI 0€30I1aCHOTO
IMMOBCACHUA ITPU pa60Te C BCIICCTBaAMH, a TAKXKC B CUTyallUdX, YTPOXKAIOIIUX 310POBbIO U JKU3HU HIOﬂCﬁ;

10) CHOCO6HOCTI/I IMPUMCHATH 3HAHUS, I10JIy4aCMbIC ITPU U3YUCHUHN XUMUH, IJIS pCUHICHUA 3a/la4, CBA3AHHBIX C
OKpY>KaroLIEel IPUPOIHON CPEIOi, MOBBILICHHS YPOBHSI 3KOJOTMYECKON KYJIbTYPbl, OCOZHAHMS
rJ100aJTBHOTO XapaKTepa KOJOrMYECKUX MPOOJIeM U MyTeil X PelIeHHs IIOCPEICTBOM METOA0B XuMum; 11)
9KOJIOTHUYCCKOro MbINIJICHUA, YMCHHUA PYKOBOJACTBOBATHECA UM B HO3HaBaTeHbHOI>'I, KOMMYHHKaTHBHOfI u COHHaJILHOfI
MIPaKTHUKE.
METAINPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYUMBIC ISl QOPMUPOBAHUS MUPOBO33PEHUS OOLIICHAYYHEIE
MOHATHS (3aKOH, TEOPUSl, IPUHIIMII, TUIIOTE3a, GaKT, CHCTEMA, IIPOLIECC, IKCIIEPUMEHT U Ip.), KOTOPHIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHMUH M3 3THX MIPEIMETOB (hOpMHUPOBATH
MpeJCcTaBIeHUe O LIETOCTHOW HAyYHOU KapTHHE MUpA, U YHUBEpCaJIbHBIE yueOHbIe IeHCTBHS (TI03HABATEIBHBIE,
KOMMYHHKaTHBHBIE, PETYJISITUBHBIE), KOTOphIE 00ecleunBatoT (JOpMUpOBaHNE TOTOBHOCTH K CAMOCTOSATEIILHOMY
TUTAHUPOBAHUIO M OCYILLIECTBICHUIO YIeOHOH
JeSITeTbHOCTH.

MertarpenmeTHble pe3yIbTaThl OCBOCHUS 00pa30BaTeIbHOM IPOrpaMMBbI 1O XUMHUH OTPAYKAIOT OBJIAJICHUE
YHHMBEPCAJIbHBIMU II03HABATEIbHBIMHU JICHCTBUSAMH, B TOM YHUCIIE:

ba3oBbIMU JIOTHYECKHUMH [1eiiCTBUSIMU

1) yMeHreM UCTOIb30BaTh IPUEMBI JIOTHUECKOTO MBIIIJICHHS IPH OCBOCHUH 3HAHWI: PacKpbIBAaTh CMBICI
XMMUYECKUX MOHATHH (BBIACIATH UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C APYTUMHU HOHSITHSIMH),
WCTIONIBb30BaTh MOHATHS U151 OOBSCHEHUS OTAEIbHBIX (PAaKTOB U SIBIICHUI; BEIOMPATh OCHOBAHUS M KPUTEPUH IS
Knaccmbmcaunn XUMHNYECCKUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ; YCTaHaBJIUBATh MPUYNHHO-CJICACTBCHHBIC CBA3U
MEX]ly 00bEKTaMH W3yUECHHS; CTPOUTH JIOTHYECKHE PACCYKCHUs (MHIYKTHBHBIC, IEAYKTHBHEIC, TIO0 aHAJIOTHH); JeaTh
BBIBOZBI M 3aKJIFOUCHHUS;

2) yMeHHEM NPUMEHSTH B POLIECCe MMO3HAHUS MOHATHS (IPEAMETHBIE U METalpe/IMETHEIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEITH, UCTIOJIb3YEMbIe B XUMHUH, TIPEOOPA30BBIBATH IMPOKO MTPUMEHSIEMbIE B XUMHU
MO/IEJIbHBIE TIPEJICTABIICHNSI — XUMUYECKUH 3HaK (CUMBOJI 3JIEeMEHTa), XUMUYecKask GopMyJia 1 ypaBHEHHUE
XMUMUYECKOH peaklni — MpH PeIICHUH Y4eOHO-TI03HABATEIbHBIX 3a4a4; C YUETOM STHX MOJAEIBHBIX PeICTaBIeHUN
BBIABJIATE U XapaKTEPHU30BaTh CYHICCTBECHHBIC IIPU3HAKU N3Yy4YaCMbIX 00BEKTOB— XHMHYECKUX BCUICCTB U XUMHNYCCKUX
peaKqu/'I; BBISIBJIATH O6H_[I/Ie 3aKOHOMEPHOCTH, ITPUYUHHO-CJIICACTBCHHBIC CBA3HU U IIPOTUBOPECUMA B U3yHACMbBIX
npoleccax M ABJICHUAX; MPeAsaraTb KpUTEPHUHU ATl BEISIBICHHUS STHX 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIA;
CaMOCTOSITEIBHO BEIOMPATH crtocod perreHus yueOHoM 3a1a4u (CpaBHUBATH HECKOIIBKO BAPHAHTOB PEIICHIS, BEIOHPATh
HaunOoJiee NOAXOIAIHUIN ¢ YYETOM CaMOCTOSITENILHO BBIIEICHHBIX KPUTEPUEB);

BazoBbIMHU HCC/IEN0BATEIbCKMMH AeiiCTBHSIMHA
3) yMEHHEM HCIOJIB30BaTh MOCTABIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHHMS, a TAK)KE B KAUECTBE OCHOBBI
111 GOPMHUPOBAHUS THIIOTE3bI IO IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKACHUM; 4) MpuoOpeTeHHe OIIbITa 110
TUTAHUPOBAHUIO, OPTaHU3AIMH U IPOBEACHUIO YIEHNUECKIX IKCIIEPUMEHTOB: YMEHUE HAOIIOAATh 3a X0A0M Ipoliecca,
CaMOCTOSITEIBHO MPOTHO3UPOBATE €T0 PE3yNbTaT, POPMYIHUPOBATH 00OOIEHHUS 1 BEIBOBI 110 pe3yIbTaTaM
MIPOBEAEHHOTO OMBITA, MCCIICIOBAHUS, COCTABIIATE OTUET O MPOACTIaHHOW padboTe;

Pa6oToii ¢ unopmanmei

5) yMeHueM BbIOUPATh, aHATU3UPOBATH M HHTEPIPETUPOBATh MHPOPMALIMIO Pa3IMUYHBIX BUJOB U (popMm
IIPEICTaBJICHUS, IOYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (Hay4HO-IIOIYJISIpHAs IUTEPaTypa XMMUYECKOro



coJiepKaHusl, CIIPaBOYHBIE TOCOOUS, pecypchl MIHTepHeTa); KpUTHYECKH OIEHUBATH TPOTHBOPEUHUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHUIO;

6) yMeHHEM NPUMEHSTH Pa3InuHbIe METOBI U 3aIPOCHI IIPH MOKUCKE U 0TOOpe HHPOPMALIUHN U COOTBETCTBYIOIINX
TAHHBIX, HEOOXOAMMBIX JJISl BBIITOJIHEHUS YIeOHBIX M MO3HABATENBHBIX 33/1a4 OIpe- AeNEHHOTO THUIIA;
MpHOOpETEHHE OTBITa B 00JIACTH NCTIOIB30BaHMS HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIa/IeHUE
KYJIETYpOH aKTUBHOT'O MCIIOJIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM; CAMOCTOATEIBHO BEIOUPATh ONITUMAILHYIO
¢dbopmy npencraBieHuss HHGOPMALMH U WUTIOCTPUPOBATH pellacMble 3aJaul HECIIOKHBIMU CXeMaMH, AuarpaMMamu,
npyruMu popMamu rpaduKe 1 UX
KOMOWHAIHSIMH,

7) yMEHHEM HCIIONB30BATh M aHAJIM3UPOBATH B MpoLecce YIeOHOM U HCCIe0BaTebCKON NIeTEILHOCTH
WH(GOPMAITUIO O BIMSHUH MTPOMBIIIUIEHHOCTH, CEITLCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KaIOIIeH
NIPUPOJTHON CpPEIbI;

YHuBepcalbHBIMA KOMMYHUKATHBHBIMH JIeiiCTBUSIMUA

8) yMeHueM 3a/1aBaTh BOTIPOCHI (B XOZe JUAJIOTa W/MIIN IUCKYCCHH) TIO CYIIECTBY OOCYKTaeMOM TEMBI,
(hopMyTpOBaTH CBOM MPETOKEHNSI OTHOCUTEBHO BBHITIOITHEHUS MTPEIJI0KESHHOM 3a/1a4H;

9) npuoOpeTeHne OMbITa PE3EHTALUH PE3YIbTATOB BHITOTHEHUS! XUMUYECKOTO SKCIIEpUMEHTa (J1ab0paTOPHOTo
OIIBITa, Ta0OpaTOpHON pabOTHI 10 UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTa); 10)
3aMHTEPECOBAHHOCTh B COBMECTHOMN CO CBEPCTHHUKAMU ITO3HABATELHOMN U UCCIIEOBATENBCKON NEATENBHOCTH MIPH
PEIIeHNN BOSHUKAIOIINX IMPOOJIeM Ha OCHOBE y4&Ta OOIINX HHTEPECOB M COTIIACOBAHMUS TMTO3UIHH (00CYKICHHS,
06MCH MHCHUAMU, «KMO3TOBBIC IITYPMbID», KOOpAUHAIHUA COBMECTHBIX ILCI\/'ICTBI/II\/'I, OIpPEACICHNUEC KPUTCPUECB 11O OLICHKE
KadecTBa BBHITOTHEHHOH pabOTHI U JIp.);

YHuBepcalabHbIMU PeryJIATHBHBIMU e CTBUSIMU

11) ymMeHreM caMOCTOSTENILHO ONPEAETATh LT AeATeNbHOCTH, INIAHUPOBATh, OCYILIECTBIISTD,

KOHTPOJIMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JICATEIILHOCTD, BRIOMPATh Hanboiee 3pPeKTHBHBIC
CHOCOOBI penIeHuns y4eOHBIX U MMO3HABATENbHBIX 3324, CAMOCTOSTENIEHO COCTABIATh HITH KOPPEKTHPOBATH
MPEIOKEHHBIH AITOPUTM JEHCTBUI MTPH BHIMOTHEHUH 3aJaHU C yU4ETOM MMOTyYeHHUs] HOBBIX 3HAHUH 00 M3ydaeMbIX
00bEeKTaxX — BEIECTBAX U PEAKIHAX; OLIEHUBATh COOTBETCTBUE MOyYCHHOTO PE3yJbTaTa 3asBICHHON 1IeTH;

12) yMmeHHeM HUCIIONB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, PeIIaraeMble B YCJIOBAHN 3aJaHHA.

HNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpeqMeTHBIX PE3yNIbTAaTOB 10 OCBOSHHIO 0053aTEIFHOTO CO/ICPKaHUsI, YCTAHOBJICHHOTO JaHHON
MpUMEpPHON paboueii MporpaMMoii, BEIIEISIIOT: OCBOCHHBIE 00YYAIOIUMUCS HayJIHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
neicTBuid, cienuduyecKue IS MpeIMeTHON 00macTu « XUMUsD), BUIBI IS TEIIEHOCTH TI0
TMMOJIY4YCHUIO HOBOI'O 3HAHMS, €TO UHTCPIIPETALINHU, HpeO6paSOBaHI/IIO " IPUMCHCHHIO B PA3JIMYHBIX y‘Ie6HLIX 1 HOBBIX
CUTyalusiIx.

[IpenMeTHBIC pe3yNbTATHl OTPAKAOT CHOPMHUPOBAHHOCTH Yy 00YUAIONTUXCS CIETYFOIINX YMEHHIA:

1) packpvieams cmbici OCHOBHBIX XUMHUYECKHX MOHSATHI: aTOM, MOJIEKYJIa, XAMUYECKHI 3JIEMEHT, MPOCTOE
BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJTHOPO/IHAS M HEOHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAS 1
MOJIEKYJISIpHAs! Macca, KOJIMIECTBO BEIIECTBA, MOJIb, MOJISIpHAST Macca, MaccoBast JIOJIS
XMMHYECKOTO JIEMEHTa B COEIMHEHUH, MOJIIPHBIN 00bEM, OKCH/I, KUCIIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHSI, XMMHUECKasl peaKiys, KacCu(UKaIMs peakinii: peakiun
COEIMHEHHUS, PEAKIINU PA3IIOKEHUS, PEaKIIUH 3aMEIeHHs, PeakIuy 0OMeHa, 3K30- ¥ SHAOTEPMUYECKUE PEaKITHH;
TeIuI0BOH 3((EeKT peakimy; sIpo aToMa, 3JIEKTPOHHBIH €10l aToMa, aTOMHasi OpOUTallb, paliyCc aToMa, XUMHYECKast
CBs3b, ITOJISIpHAsA W HETIOJIsIpHAA KOBAJICHTHAsA CBA3b, NOHHAA CBA3b, MOH, KATHUOH, aHWUOH, paCTBOP, MaCCOBast J0JIA
BemecTBa (TIPOIEHTHAS KOHIICHTPAIIHSI) B PaCTBOPE;

2) uanocmpuposams B3auMOCBsI3b OCHOBHBIX XUMUYECKHUX IMOHATHH (CM. T1. 1) M IPUMEHSTH 3T MOHSATHS TIPH
OIIMCAHMU BEUIECTB U UX MPEBPALICHUH;

3) ucnonv306ame XUMUYECKYIO0 CHMBOJIMKY JIJIsl COCTABJICHHST ()OPMYJT BEIIECTB M YPABHCHU I XUMHUYECKUX PEaKIIHi;

4) onpedensims BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHHSX; CTEIICHb OKUCIICHUS DJIEMEHTOB B
OMHAPHBIX COETUHEHUSX; IPUHAIC)KHOCTD BELIECTB K ONPEACIEHHOMY KJIacCy COEIUHEHUH 1Mo (opMynam; BUI
XUMHYECKOM CBA3M (KOBaJICHTHAS M NOHHASA) B HEOPTaHMYECKHUX COETNHEHUSX;

5) packpvisams cmuica Tlepuoanueckoro 3akona JI. V1. MeHzeneeBa: 1eMOHCTPHUPOBATH TIOHMMAaHHUE MTEPHUOMUECKOM
3aBHCHUMOCTH CBOHCTB XMMHUYECKUX 3JIEMEHTOB OT UX MoyoKeHus B [lepuognyeckoii cucteme; 3aKOHOB COXpaHEHHUS
MAacchl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUCHUS, 3aKOHA ABOTQIpO; OITUCHIBATh U
XapaKTepHu30BaTh TAOIMIHYIO (hopmy [lepromnaeckoit cucTeMbl
XMMHYECKUX JJIEMEHTOB: pa3inuaTh MOHATH «TaBHas moArpymnmna (A-rpymmna)» u «nobdouHas moarpymnmna (b-rpymma)y,
MaJible ¥ OOJIbIIUE MEPUOBI; COOTHOCUTH 0003HAYCHUS, KOTOPBIE UMEIOTCS B TaOJIHIIE
«ITepunoanueckas cucteMa xuMuueckux anemeHToB J[. 1. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS
aTOMOB XUMHYECKUX 2JIEMEHTOB (COCTaB M 3apsif s1pa, 00lee YHCIO JEKTPOHOB U
pacrpe/iesieHie UX 10 3JIEKTPOHHBIM CII0SIM);

6) kraccuguyuposames XMIMUUECKHE SJIEMCHTHI; HEOPrAHUYECKHE BEIIECTBA; XUMUYECKHE peakinu (110 YuCity U
COCTaBY yYaCTBYIOIINX B PEAKITUH BEIIECTB, IT0 TETUIOBOMY 3P (HEKTY);

7) xapaxmepuzosams (onucviéams) OONIME XUMUYECKHE CBOMCTBA BEIIECTB PAa3IMYHbIX KJIACCOB, MTOITBEPIKAASL
ONHCaHUE MMPUMEPAMHU MOJIEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIONIMX XUMHUYECKIX PEaKIIU; 8) mpoenosuposamv



CBOWCTBA BEIIECCTB B 3aBUCIMOCTH OT MX KAUECTBEHHOT'O COCTABA; BOBMOXKHOCTH MPOTEKAHUSI XUMUIECKUX
MpeBpaIeHUH B PA3INYHBIX YCIOBHSX;

9) 6bIuUCHAMB OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MacChl BEIIIECTB; MAaCCOBYIO JOJTIO
XMMHYECKOTO dJIEMEHTa 10 GopMyJie COSTMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOAUTE PACUETHI 1O
YPaBHEHHIO XUMUYECKOH PEaKIni;

10) npumensms OCHOBHBIC OTIEPAIINN MBICTUTEIBHOM AEATSILHOCTH — aHAIN3 U CHHTE3, CPaBHEHUE, 0000IIIEeHHE,
CUCTEMAaTHU3aINIO0, KIaCCU(UKAIIUIO, BRISBICHUE IPUUYNHHO-CIICICTBCHHBIX CBS3CH — JJI U3yUCHUS CBONCTB BEIIISCTB
W XUMHYECKHX PEaKIiii; €CTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS —

HaOJI0/ICHUE, U3MEPECHUE, MOJICITMPOBAHUE, SKCIIEPUMEHT (PEasIbHBIH U MBICIICHHBIN );

11) creoosams ipaBUIaM TONTB30BAHMS XUMHUYECKOM TIOCY/I0H 1 JTaO0OPaTOPHBIM 000PYI0BAHHEM, & TAK)KE TPABHIaAM
oOpallleHus ¢ BEIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMHU IO BHIMTOIHEHHUIO JIA00OPATOPHBIX XUMHUYECKHUX OTBITOB TI0
MOJTyYeHHUIO M COOMPaHUIO Ta3000pa3HbIX BEMIECTB (BOOPO/IA M KHCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
oInpeeIEHHON MacCOBOM J0JIeH PACTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U IPOBOJUTh XUMUUECKUE SKCTICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIETIOYEH U KHCIOT C TIOMOIIBIO HHANKATOPOB (J1akMyc, (heHon(TanenH, METHIOPaHK U

zp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHnoBaHue KosnyectBo yacon Jdara | Buasl gesaTeabHOCTH
1/Im| pasnenos u Tem Bcero| KOHTPOb | mpakTuyec | 15Y T¢H
NMPOrpaMMbl HbIE Kie us
Pasznen 1. [lepBonayaibHble XUMUYECKHE NOHATHS
1.1.| Xumus — Baxuas 5 0 PackpbIBaTh CMBICI U3y4aeMbIX IOHATHH;
obiacThb PackpsiBaTh posib XUMHH B IPUPOJIE U KUZHH TEITOBC
€CTeCTBO3HAHUS H e€ cBA3b C
MPAKTHYECKOT JIPYTHMHU HAyKaMH;
AesiTeJbHOCTH Yed0BeKa Pa3nyuath YKCTHIE BEIIECTBA U CMECH; OJHOPOIHbIE
1.2.| BemecrBa 15 |1 [IprMeHsATh ecTeCTBEHHO-HAYYHbIE METOABI TTO3HAHH
H XHMHYeCKHe (B TOM umcCIe
peakiuu HaOf0IeHne, MOICTHPOBAHNE, IKCTIEPUMEHT) U
Htoro no pazmery 20

Paznen 2. BaxkHeiinine npeacraBuTe/ 1 HEOPraHMYeCKHX BelIeCTB

2.1.| Bo3nyx. Kucmaopon. 5 1 1 PackpeIBaTh CMBICT H3y4aeMBIX TOHATHN W IPUMEHS
IMonsTue 00 okcumax 9T MOHSATHS PH OMICAHUY CBOIMCTB BEIIECTB U UX

2.2.| Bopopon. 5 1 1 PackpeIBaTh CMBICT H3y4aeMbIX TOHATHH U
IonsTHE 0 KHCIAOTAX U NPUMEHSTH 3TH MOHATHUS P OMMCAHUY CBOMCTB
COJIfAX BEILECTB U UX IPEBPALICHUN;

2.3.| KoanyecTBeHHbBIE 4 0 1 PackpbIBaTh CMBICI U3y4aeMbIX IIOHATHH U IPUMEHS
OTHOILEHUS B XUMMH 9TU MOHSTUS, @ TAKKE U3yUCHHbIE 3aKOHBI U TEOPHH ,

2.4.| Bona. PacTBopbl. 5 1 1 PackpbIBaTh CMBICI H3y4aeMBbIX OHATUI U IPUMEHS]
IousiTue 06 9THU MOHSTHUS NPH ONMMCAHUH CBOICTB BEIIECTB U UX
OCHOBAHHUAX NpeBpalleHNH;

X "N %o

2.5.| OcHOBHBIE KJIACCHI 11 |1 1 KraccuduuupoBats n3yyaemble BelIeCTBA MO COCTAE
HeOpraHn4ecKux coiicTBaM; COCTaBIATH (HOPMYIBI OKCHIIOB, KUCIIOT,
coeMHeHMii OCHOBAHHH, COJEH U Ha3bIBATh UX MO MEXKIYHAPOIHC

Hrtoro no pasgeny 30

Paznen 3. Ilepuoauueckmii 3akon u [lepuoanyeckast cucreMa XUMHYECKUX

anemenToB JI. U. MenaeneeBa.

3.1.| lepnonnueckmii 3akon u | 7 1 1 PackpriBaTh CMBICT IEPUOJUYECKOTO 3aKOHA;
Ilepnonuueckas cucrema [lonumarts cyiiecTBOBaHUE NEPHOIUUECKON
XHMHYECKHX J1eMEHTOB 3aBHCUMOCTH CBOWCTB
. 1. Menaeneesa. XUMHYECKHX 3JIEMEHTOB (M3MEHEHHUE PaiyCoB aTOM
Crtpoenue aToma u

3.2.| Xumunueckas CBs3b. 8 1 1 PackpriBaTh CMBICT H3y4aeMbIX OHATHH;
OxucanTeabHO- OmnpenensaTh BUJ XUMUYECKON CBS3H B COCIMHCHHN;
BOCCTAHOBUTEIbHbBIE OmpeensTh CTENEHb OKUCIEHHUST XUMUYECKOT0
peakuuu 3MeMeHTa o GopMyJie ero CoeJUHEHUS;

FaY L AN

Htoro no pazaeny: 15

PesepBHoe Bpemst 3
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IHOYPOYHOE IINTAHUPOBAHME

Ne | Tema ypoxka KosauuyectBo | Jlata Bunsl,
n/n 4acoB u3ydeHust | Gopmsl
BCer | Ko | mp KOHTPOJIsA
0 HT |aK
po | TH
1. |IIpenmer xumuu. Ponb XMMuU B ®KU3HH YeJIOBEKa 1 0 |0
2. | XuMmus B cucteMe HayK. MeTo bl O3HAHUS B XUMUH 1 0 |0
3. | 3HaKOMCTBO C MpaBUIaMu 0€30MaCHOCTH U MPUEMaMH PadOTHI B 1 0 |1
XUMHYICCKOH JTaDOpaTOpHH.
[Ipaxtraeckas padora Ne 1.ITpaBmira paGoThI B 1abopaTopuu U
npuémbl 0OpaleHus ¢ 1abopaTOPHEIM 000PYAOBaHHEM
4. | Tena u BemectBa. du3nuecKue CBONCTBA BEIIECTB. ArperaTHOS 1 0 |0
COCTOSIHHE BEILIECTB
5. | Yuctsie BemecTBa 1 cMecu. CriocoObI pa3eneHus cMeceit 1 0 (0
6. | [IpakTuueckas padora: Ne 2.Pa3nencuue cmeceii (Ha mpumepe 1 0 |1
OYHUCTKH TIOBApPEHHOM COJN)
7. | Arombl 1 Monekyibl. [IpocThie 1 COKHBIE BelllecTBa 1 0 |0
8. | XuMuueckue 31eMeHThl. 3HaKU (CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB | 1 0 |0
9. | ATOMHO-MOJIEKYJISIpHOE Y4eHHE. 3aKOH MOCTOSHCTBA COCTaBa 1 1 |0
BEIIECTB
10. | Xumuueckas opmyna.BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB | 1 0 (0
11. | CocraBneHre XUMHYECKUX GOPMYI IO BasieHTHOCTH. Haxoxaenne |1 0 |0
BaJICHTHOCTH XUMHUYECKUX 3JIEMEHTOB 110 opMyJie
12. | OtHOCHUTENBbHAS aTOMHAs Macca. OTHOCHTENbHAS MOJIEKYJIISIpHAsT 1 0 (0
Mmacca
13. | Pemenne 3a7a49 Ha BRIYHCIICHHE OTHOCUTEIHLHON MOJEKYIISIPHOM 1 0 (0
MAacchl BEIIECTB
14. | MaccoBad D0JIsi XUMHYECKOI0 DJIEMEHTA B COCIUHEHUN 1 0 |0
15. | Pewrenue 3a7a4 Ha BBIYUCIIEHUE MACCOBOM 10U XUMUYECKOTO 1 0 |0
aNIeMeHTa 110 (HopMyJie COCANHEHUS
16. | dusnveckre U XUMUIECKHE SBJICHHUS. X UMUIECKast PeaKIus 1 0 |0
17. | [Ipu3HaKyM 1 yCIOBHSI MPOTEKAHNS XUMAYECKIX PEaKIIUN 1 0 (0
18. | 3akon coxpanenus maccel Beuiects. M.B. JloMoHOCOB — y4EHBII- 1 0 (0
SHIUKIIONIEAUCT
19. | Xumuueckue ypaBHEHUS 1 0 |0
20. | Turel XUMHYECKUX peakui (COeTUHEHUS, Pa3JIOKEeHHU, 0
3aMelIeHusl, 0OMeHa)
21. | Ypok 00001IeH s 1 CUCTeMAaTH3alluy 3HAHHH 1 0 |0
22. | YPOK KOHTPOJIs 3HAHUH 1 1 |0
23. | Bo3nmyx — cmech razoB. CoctaB Bo31yxa 1 0 |0
24. | TeroBo# 3 ekt XUMUUECKON peakIiu, TIOHITHE O 1 0 |0
TEPMOXUMHUUYECKOM YPaBHEHHH, 3K30- U SHJOTEPMHUUECKUX
peaxknmax
25. |CriocoObI mony4YeHus: KUCIopoia B IAbOpaTOpHu 1 1 0 |0
npoMbIIeHHOCTH. [IpMenenne kucnopoaa
26. | [Ipaxtuueckas padora Ne 3.ITonydeHue u codupaHue KUCIOPOa, 1 0 |1
HU3y4YEHUE €r0 CBOMCTB




27. | KpyroBoport kuciopoza B mpupojie. Tormiuso (yrojib 1 MeTaH). 1 0 (0
3arps3HeHHe BO3/1yXa, CIOCOOBI €ro MPeAOTBpAILECHHs. Y CUIIEHUE
napHUKOBOTO b deKTa, pa3pylieHHe 030HOBOTO CJI0s

28. | Bomopoa — XUMHUYECKH 3IEMEHT U TPOCTOE BEIIECTBO. 1 0 |0
Haxoxaenue B mpupoze, pusndeckre U XMMUYECKHE CBOIcTBa (Ha
IpUMepe B3aMMOJICHCTBHS ¢ HEMETAIIAMHU U OKCHIAMH METaIJIOB),
MPUMEHEHHUE, CIIOCOOBI MOTyYeHHUS

29. | [IpakTuueckas pabora Ne 4, 1 0 |1
[Tomyuenue u cobnpanne BOIOpoa, N3yUeHHE €r0 CBOWCTB

30. | [TonsATHE O KHCIIOTAX M COMAX 1 0 |0

31. | KomnuecTBo BemectBa. Monb. MossipHast Macca 1 0 |0

32. | 3akoH ABoraapo. MosnsipHblii 00bEM ra3oB 1 0 |0

33. | Pemenne 3ama4 Ha B3aMMOCBS3h KOJINYECTBA BEIIECTBA, 00BEMA 1 1 0 |0
Macchl ra3oB. PacyéThl o XMMHUYECKUM ypaBHEHHUSIM

34. | PacuéTbl mo XMMHUYEeCKUM ypaBHEHHSAM. [[pruMeHeHre 3aKoHa 1 0 |0
ABoraapo

35. | dusnueckue CBOMCTRBA BOJBI. AHAJIN3 U CUHTE3 — METObI U3yueHus |1 0 |0
cocTaBa BOJIbl. XHUMHYECKHE CBOMCTBA BOJIBI (PEAKIINH C METAIIAMH,
OKCHJIaMH METaJUIOB U HEMETAJUIOB)

36. | [lonsTHe 06 OCHOBAaHUSIX U MHIUKATOpPAX 1 0 (0

37. | Boma xak pactBoputenb. PactBopsl. PacTtBopuMocTh BerecTs B Boje. | 1 0 (0
HacpleHHble 1 HeHACHIIEHHBIE PACTBOPHI

38. | KonnenTparus pactBopoB. MaccoBas 710715 BEIIECTBA B paCTBOPE. 1 0 (0
Beruncnenus ¢ ncronp30BaHNEM HOHITHSA«MACCOBAsSI I0JIS BELIECTBA
B DACTBODEY

39. | [Ipaktuueckas pabota Ne 5. 1 0 |1
[TpuroroBieHue pacTBOPOB C ONPEAEIEHHON KOHIICHTpaINeH

40. | Pons pacTBOpOB B IIPHUPOJIE M B KU3HU YeioBeka. KpyroBopot Bojsl B| 1 0 (0
npupojie. 3arpsA3HeHne NpUpoAHbIX Boja. OXpaHa U OYMCTKa
IINUNOTHRIX RO

41. | IlepBble MONBITKY KiIaccu(PUKAMK XUMUYECKHX dNieMeHTOB. [lonsTue| 1 0 (0
0 TPyYINax CXOHBIX JIEMEHTOB (IeIOYHBIE U IEJIOYHO3EMENbHBIE
METaJlIbl, TAJIOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aM(pOTepHbIE OKCH/IBI M THAPOKCHIBI

42. | NoHHas XuMU4ecKasi CBSI3b 1 1 |0

43. | Knaccuukanus HEOPTraHUIECKUX COSAMHEHUN 1 0 (0

44, | Oxcuupl: cocTaB, Kiaccudukarys (OCHOBHbIC, KHCIIOTHBIE, 1 0 |0
am¢oTepHbIe, HeCoJIco0pa3yrolHe ), HOMEHKIATypa (MEXIyHapoIHas
u TpuBHaibHas). [lomydyeHne n XuMuyecKre CBOMCTBA KUCIIOTHBIX U
OCHOBHBIX OKCHIOB

45. | OcHOBaHUs: COCTAB, KJIACCU(HUKAIKI, HOMEHKIIATypa 1 0 |0
(MexnmyHapoaHas U TpUBUAIIbHAS), PU3UUECKHE M XUMUYECKUE
CBOWCTBA, CIIOCOOBI IMOTyYSHHUST

46. | AMdoTepHbIe OKCHIBI U THAPOKCUIBI, UX CBOWCTBA U 1 0 |0
MOJTyYeHUE

47. | Kucnotsl: coctas, kiaccuuKamysi, HOMEHKIATypa, pu3ndecKkue 1 0 |0
CBOMCTBa

48. | KucnoTsl: XMMHYECKHE CBOMCTBA, CIIOCOOBI MoNy4YeHus. Psg 1 0 |0
aKTHBHOCTH METAJJIOB

49. | Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI HOTYYCHHUS, 1 0 |0
B3aMOJICHCTBHE COJICH ¢ MeTasIaMu, KHCIIOTaMH, IIEJI0YaMu 1
COJISIMU

50. | Beruucnenus no ypaBHEHUSIM XUMHUYECKOH PeaKLuH 1 1 |0




51. | T'eHeTHuecKas CBSI3b MEKIY KJacCaMHU HEOPTaHUIECKHUX 1 0 (0
COECIMHEHUU

52. | IIpaktuueckas padora Ne 6. 1 0 |1
Pemenne sKcriepuMEHTAIBHBIX 33124 TI0 TeMe «OCHOBHBIE KIJIaCChI
HEOPTraHMYECKUX COCTUHEHUI

53. | Ypok 000011eHus ¥ cuCTeMaTU3aiuy 3HaHU | 1 0 |0

54. | Ypok KOHTPOJISI 3HAHHUH 1 1 10

55. | Ypok 000011eHus ¥ CUCTEeMaTH3aluy 3HAHUH 1 0 |0

56. | Ctpoenne atomoB. CocTaB aTOMHBIX saep. M30TOmbL. 1 0 |0
OnexkTpoHbl. DU3NUECKUI CMBICI TIOPSIKOBOTO HOMEpa dJIeMeHTa

57. | [lepuognueckuii 3aKOH u [epuonuueckas cucrema |1 0 |0
xumudeckux anemeHTtoB [ M. .MenaeneeBa. Ilepuonsl, rpynmsl,
noArpynmbl. U3MYECKUi CMBICT HOMEPOB MIEPUO/Ia U TPYIIIIBI

58. | CTpoeHHe 3IIEKTPOHHBIX 000JI0YCK aTOMOB MepBbIX 20 xuMuyeckux | 1 0 |0
3JIEMEHTOB nepuoanueckoit cucrtemsl /1. 1. Menpaeneena

59. | XapakTepucTuka XUMHUYECKOTO 3JIEMEHTA TI0 €T0 MOJ0KEHHUIO B 1 0 |0
nepuoanueckoi cucreme . . Menneneesa

60. | 3HaueHNe MePUOJMUECKOTO 3aKOHA U EPUOJMUECKON CUCTEMBI 1 0 |0
XUMUYCCKUX IJICMCHTOB JJId PAa3BUTHUA HAYKH U ITPAKTHUKH.
. Y. MenneneeB — y4€HbIi, IEJaror 1 rpa>kJaHuH

61. | Ypok KOHTpOJI 3HAHUH 1 1 1|0

62. | DIEeKTPOOTPUIIATEILHOCTh ATOMOB XUMHUYECKUX JIEMEHTOB, 1
XuMHuuecKkas CBI3b: KOBaJIeHTHAs IoJiApHasaA U KOBAJICHTHAA
HETOoJIsIpHast

63. | CrerieHb OKHCIICHUS 1

64. | OxucnurenbHO-BoccTaHOBUTENbHEIE peakiun (OBP). [Ipomecch 1
OKHCIIEHHS U BOCCTaHOBIIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIHN

65. | CocraByieHHe ypaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX 1
peakimii ¥ CXeM 3JIEKTPOHHOTo OayiaHca

66. | Ypok 00001IeHHS ¥ CUCTEMATH3aIlUU 3HAHHIA 1

67. | Ypok pa3BuBaIoIIero KOHTPOJIS 3HAHUH. XUMUS B ICHCTBUU 1 1

68. | Kucimopos — XUMUYECKHIA 2JIEMEHT U ITPOCTOE BelnecTBo. O30H. 1
HaxoxaeHue Kuciaopoa B mpupo/ie, GU3HUECKUEe U XUMHICCKHE
CBOMCTBa (peakiiu OKKCIeHus, ropenue). [Tonstue 00 okcuaax
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPY/JIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN






