MyHuIUTIAIbHOE Ka3€HHOE 00111e00pa30BaTeIbHOE YUPEKACHUE
«OcHoBHas o011eo0pa3oBarenbHas mkoja c.beckec»

«PaccmoTpeHo»
HAa Te1arOTHYeCKOM COBETE LIKOJIbI
[Tporoxon Ne 1

or«_ 30 » aBrycra 2023 r.

«CormnacoBano»
3aMecTuTeNb TUPEKTOpa
MKOYVY «OOUI c.beckecy
______ IbypcoBa H.A../

«_01_» centabps 2023 r.

«YTBepxKIa10»

HupekTop

. 455G MKy YOOIl c.beckecy
AT ff’A(I)aHaCLeB IL.IL/

Pabdouass nporpamma
110 XUMHUH

8 KJ1acc 2 4yaca B HeaeJI0
(YMK Pym3utuc I'.E.)




CocTaBuTeIb:
MBanosa Exena HukonaesHa

yuutenab MKOVY
«OcHoBHas o01ieoOpa3zoBarenbHas mkoja c.beckecy

2023 — 2024 y4. ron



11
1.2
1.3
1.4
15
1.6
1.7
1.8
1.9

o a &> w

Conep:xkanue.

[TosicHuTenpHas 3anucka

[lepeyeHbh HOPMATHUBHBIX IOKYMEHTOB, HCIIOJIb3YEMBIX JJIsi COCTAaBIICHHS pabouei mporpaMmBbi:
[enu oOyueHusl.

3amaun 00y4yeHus

OO01mast xapaKTepUCTHKA YUEOHOTO mpeaMeTa « XUMHS

OO01mmas xapakTepucTHKa y4eOHOT0 Tporiecca:

Oo6ocHoBanue BeiOOpa YMK, Ha 0OCHOBE KOTOPOTO BEACTCS MPENofaBaHue npeamMeTa « XuMHsD

Onwucanue MecTa yueOHOTO npenaMeTa « XUMUs» B y4eOHOM IIJIaHe

Onucanue MEHHOCTHBIX OPHEHTUPOB COCPIKAHUS yICOHOTO TIpeaMeTa « XUMUSD»

PesynbTaThl OCBOCHUS Y4€OHOTO TIpEAMETa « XUMHUSI»

Coneprkanne yueOHOro npeamera « XuMus»

Temarnueckoe MIaHUPOBAHUE C ONPEICIICHHEM OCHOBHBIX BHJIOB YICOHOU IEATEITFHOCTH

CoctaB y4eOHO-METOANYECKOr0 KOMIUIEKTa

[Tnaampyemblie pe3yabTaThl H3yUEHUS TPeIMeTa « XUMUSD)

[Tpunoxenus Kk paboYMM Iporpammam

o O o o1 o0 M DWW Oow W o w

N B
N B~ NP



1. Hosachnumenvnasa 3anucka.

1.1  Ilepeuenv nopmamueHbvix 0OKYMEHM 08, UCNOIBLIYEMBIX OJIS1 COCIABIEHUA PADOUell NPOZPAMMDBL:

PaGouas nmporpamma 1o XMMHH Jisi OCHOBHOH IIKOJIBI COCTaBJI€HA HA OCHOBE:

®enepanbHoro 3akona ot 29 nexadps 2012 roga, Ne273 (Denepanbublii 3akon «O06 oOpa3oBanuu B PDO»);

TpeboBanuii k pe3yiabTaTaM OCHOBHOTO 00IIero o0pa3oBaHMsI, IPEICTABICHHBIX B (eiepalibHOM rOoCyAapCTBEHHOM 00pa3oBaTeNbHOM CTaHAApTE
obmiero o0Opa3oBaHUS BTOPOTO TOKOJIEHUS. B Hell Takke y4YHTHIBAIOTCA WM Pa3BUTHA U (OPMHUPOBAHUS YHUBEPCAJIBHBIX YUEOHBIX ACUCTBUM UIA
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Tocranosnenus ['maBHOrO rocynapcTBEHHOr0 canutapHoro Bpaya PO ot 28.09.2020 N 28 "OO6 yrBepkaenun canutapubix npasui CII 2.4. 3648-20
"CaHUTapHO-IMHUIEMUOJIOTUYECKHE TpeOOBaHUs K OpraHu3alUsM BOCIHTAHUA U OOYYEHHs, OTAbIXa U O3[JO0pPOBJICHUS JeTe Hu Moiojexu"
(BapeructpupoBano B Muntoctre Poccun 18.12.2020 N 61573)

ITpukaza Ne 766 MunucrepctBa mnpocsemienuss Poccuiickoit ®enepanuu ot 23.12.2020 "O BHeceHMM H3MEHEHHH B (erepalbHbIi IepedeHb
y4€OHUKOB, JONYLIEHHBIX K MCHOJIb30BAHUIO IPH pealu3alii HMEIOIIHUX T'OCYJapCTBEHHYIO aKKpeIUTali o0pa3oBaTeNbHBIX MPOrpaMM HadajJbHOTO
o011ero, OCHOBHOTO OOIIEro, cpeAaHero oomero oOpa3oBaHUS OPraHU3ALMSIMH, OCYIIECTBISIOMIMMU 00pa30BaTEeNbHYIO AESITEIbHOCTh, YTBEPIKICHHbIN
nprka3oM MunucrepcTBa mpocsemieHust Poccuiickoit @enepanuu ot 20 mast 2020 r. Ne 254" (3apeructpuposan 02.03.2021 Ne 62645)

VYyebnoro mnana MKOY «OOUI c.beckec» na 2023-2024 yueOHbIi T0O;

Ycraa MKOVY «OOIII c.beckecy.

3a ocHOBY pabodeil mporpaMMbl B3siTa MporpamMma Kypca XuMmuu s 8-9 kimaccoB 00I1e00pa3oBaTeNbHBIX YUPEKIECHUM, OMyOIUKOBaHHAS
uznarenbctBoM «lIpocBemenue» B 2016 roxy (COopHUK mporpaMMm Kypca XMMUH K ydyeOHukaM xumun aBTopoB [.E.Pymsuruca, @.I'.@enpamana st 8-9
KJIACCOB).

1.2 ILenu o6yuenus c yuemom cneyuguxu yueonozo npeomema

OcHOBHBIE HOCJIIMU3YUYCHUS XUMHHU HAITPABJICHBI:

o Ha 0cBoeHUe 8adCHeuwux 3Hanuli 00 OCHOBHBIX MOHATHUSX U 3aKOHAX XUMHUH, XMMUYECKON CUMBOJIHKE;

o Ha ogradeHue ymenuamy HabIroAaTh XUMUYECKHE SIBIICHUS, IPOBOAUTh XUMHUECKUI SKCIIEPUMEHT, IPOU3BOIUTh PAcUyeThl HA OCHOBE
XUMHUYECKUX (OPMYJI BEIIECTB M YPaBHEHUH XUMUYECKUX peaKiuii;

o Ha pazeumue MO3HABATEIbHBIX MHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN B IpOLECCE MPOBEACHNUS XUMUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHNS 3HAHUN B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMU MOTPEOHOCTAMY;

o Ha 6ocnumanue OTHOIIEHUS K XUMHUM Kak K OJHOMY U3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI;

o Ha npuMeHeHue NOIYYeHHbIX 3HAHUU U YMeHull U1 0€3011aCHOr0 UCTIOIb30BaHUS BEIECTB M MATEPUAIIOB B OBITY, CEIbCKOM XO34HCTBE

U Ha MPOU3BOJICTBE, PEIICHUsS MPAKTUYCCKUX 3a7a4 B MOBCEAHECBHON JKU3HU, MPEAYNPEKICHHS SBICHHUH, HAHOCSIIUX BpPE 370POBBIO YEJIOBEKAa U
OKpYKaroliee cpefe.
1.3  3aoauu ooyuenus.


http://publication.pravo.gov.ru/Document/View/0001202103020043

OpHolt K3 BaKHEWIIUX 3aa4 OCHOBHOT'O OOIEro oOpa3oBaHUs SIBISETCSA MOATOTOBKA OOYUYaOIIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpY
XKHU3HEHHOTO U TpodeccuoHanbHOro myru. OOyyaromuecs: TOJDKHBI HAyYUThCS CaMOCTOSITENIbHO CTaBHTH IIENTM M ONPENENATh IMYTH UX JOCTHKEHHS,
HCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT B PealibHOM KU3HHU, 32 paMKaMH y4eOHOTo Mpoliecca.

XuMUs Kak y4eOHBIH MpeIMeT BHOCHT CYIIECTBEHHBIM BKJaJ B BOCHHTAHUE U PAa3BUTHE OOYUYAIOMIMXCs; OHA MPHU3BaHA BOOPYXKHUTHh MX OCHOBAMH
XUMHUYECKUX 3HAHUN, HEOOXOIUMBIX Ui MOBCEAHEBHOW >KU3HU, 3aJ0KUTh (DYHIAMEHT Ui JajdbHEHIero COBEpIICHCTBOBAHMS 3TUX 3HAHUM, a TaKke
CIOCOOCTBOBaTH 0E€30MacCHOMY TOBEICHUIO B OKPY)KAIOLIeH cpene M OepekHOMY OTHOLICHHIO K Hel. Pa3BuTHE MO3HaBaTeIbHBIX MHTEPECOB B Ipollecce
CaMOCTOSITENILHOTO MPUOOPETEHHSI XUMUYECKUX 3HAaHUH U HCIIOJIb30BAHUE PA3IMYHBIX UICTOYHUKOB HH(OPMAIIMH, B TOM YUCJI€ KOMIBIOTEPHBIX.

Bocnuranmne yoex1€HHOCTH B MTO3UTHBHOM POJIM XMMHHU B JKU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XUMHUYECKH IPaMOTHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U OKpY’KaloIlel cpeie.

1.4  Oéwan xapaxmepucmuka yueoHozo npeomema.

B conepxaHuu JaHHOTO Kypca MPEICTaBICHbl OCHOBOIOJATAIONINE TEOPETUYCCKUE CBEICHHS IO XMMHHU, BKJIIOUYAIONIAE H3YyYCHHE COCTaBa U
CTPOCHHS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHHUS, HCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XUMUYCCKHUX MIPEBPAIICHUIA U ITyTeH YIIPABICHUS UMH B IIEIIIX
MIOJTyYCHUS BEIIECTB, MATEPUAIIOB, SHEPTHH.

Conepxanne y4eOHOTO MPeAMETa BKIIOYACT CBEICHUS O HEOPTaHUYECKHUX BEIIECTBAX, MX CTPOCHUU M CBOMCTBAX, & TAK)KE XUMHUYECKHX IMPOIIECCax,
NPOTEKAIIMX B OKpyxaromieM mupe. Hanbosnee cioxubie meMeHThl DyHIIAMEHTAIBHOTO SIpa COACPIKaHUS O0IEro oOpa3oBaHus 10 XUMHUH, TaKHE, KaK
OCHOBBI OPraHUYE€CKON U TIPOMBIIUICHHON XUMUH, IIEPEHECEHBI B TIPOTpaMMy cpeiHel (oTHOMH) 0011e00pa3oBaTeIbHOM IIIKOJIBI.

TeopeTnueckyro OCHOBY M3y4YCHHUs HEOPIaHUYECKON XMMHUHU COCTABIISIET aTOMHO-MOJICKYJIIPHOE YueHHe, neproandeckuii 3akon J[.M. Menneneesa ¢
KpPaTKUMU CBEACHHUSIMH O CTPOCHHH aTOMOB, BUIaX XHMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSX MPOTCKAHNH XUMUYCCKIX PEAKITHIA.

B u3yuenun Kkypca 3HaUUTEIbHA POJIb OTBOJUTCS XUMHUECKOMY SKCIIEPUMEHTY: MPOBEICHHUIO MPAKTHYECKUX U JTAOOPATOPHBIX PabOT U OMUCAHUIO MX
PE3YJIBTATOB; COOJTFOICHUIO HOPM U TIPABIIT TIOBEICHUS B XUMHUYECKUX JTAOOPATOPHSIX.

1.5  Obwas xapakmepucmuka yueébnozo npoyecca:
OcHogHble mexHonozuu 00yuenus:

[Iporpamma kypca «XuMHHU» TOCTPOCHA HA OCHOBE CHUPAIBHOW MOJIETH, MPEAyCMAaTPUBAIOIICH TIOCTENEHHOE pa3BUTHE H yriayOJeHue
TEOPETHUECKUX MPEICTABICHUIN TP JINHEWHOM 03HAKOMIIEHUH C SMIIUPUYECKUM MATEPUATIOM

TecTsl, camMmocTOsITENBHBIE PA00Ta, KOHTPOJIbHBIE PA0OTHI, YCTHBINA OMPOC, 3aIMUTA TPOCKTA.

[Ipeobnanatomumu opMaMu TEKymero KOHTpoiss YY]I  SBISIFOTCS CaMOCTOSITENIbHBIE W KOHTPOJBHBIE PAa0OTHI, pPa3UYHbIe TECTOBBIE (HOPMBI
KoHTpoJis. [ I[pomMexyToUHasT aTTeCTaIus MPOBOAUTCS COTJIACHO JIOKAJTLHOMY aKTy 00pa30BaTEIbHOTO YUPEKIACHUS B (DOpME KOHTPOJIBHBIX PabOT, 3a4€THBIN
YPOK — B (hopMe TeCTUpOBaHUS — B KOHIIE TO/a.

Conepxanne TpOrpaMMbl HOCHUT pa3BUBAOIIMKA Xapaktep. s opraHusamum mporiecca OOYYEHHS HCIOJIB3YIOTCS OCHOBHBIE TEXHOJIOTHH
00yUYeHUS: TUYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTUU, WHTEPAKTUBHBIE TEXHOJIOTHU, WCCIEIOBATENIbCKUE METOMAbl, MPOEKTHBIE METOJbl, WIPOBBIC
TEXHOJIOTHH, KEHC METOJI.



Jlozuueckue ceazu npedmema «Xumuay c¢ ocmaibHbIMU npedmemamu y1186H020 niaana:

B nmporpamme yuuThIBaeTCs peanu3anys Me:KIpeaIMeTHbIXCBs3eH ¢ KypcoM (usuku (7 kiacc) u 0uosnoruu (6-7 Kiaccel), TIe JaeTcsi 3HaKOMCTBO C
CTPOCHHMEM aTOMa, XMMUYECKON OpraHn3aliell KISTKH U MpoleccaMu 0OMEHa BEIIeCTB.
[InanupoBaHMe BKIIIOYAET PeaTU3alMI0 MEXKIPEIMETHBIX CBA3EH XUMUHU C KypcaMu: GU3UKH, OMOJIOTHH, reorpaduu, 3KOJOTHH B COOTBETCTBYIOLIMX

TeMax YpokoB B 8 —9 kiacce.

IKOJIOTHUS ¢puszuka OuoJiorusi reorpagus
Xemodobust, xemohuIus Crpoenue  aroma Xumuueckas OopraHu3aius MecropoxaeHus MOJIE3HBIX
Penienue rino0anbHBIX AJIEKTPOHBI) (opranuyeckue BEIIIECTBA, MHUHEpaJIbl, | ICKOIIAEMBIX MHUPA, PETHOHA, CTPAHBI.

PEruoHalIbHbIX, JIOKAJIbHBIX

npo0seM; 0e30TXOIHBIC
TEXHOJIOTHH; OXpaHa

Baxueiimme  OTKpBITHA

(bu3HKe,ICKTPOHHBIHN,
aTOMHO-CUJIOBOM

KJIETYaTKa); OOMEH BEIIECTB;
OKpyXaromias cpena;poToCHHTE3

YcnoBus cpensl; MoYBbI, aTMocdepa,
ruapocdepa; MUHEPaIBbHOE U
OpPraHUYECKOE ChIPbE.

atMocdepsl, runpochepsl, MUKPOCKOIIBI; SIIEPHBIN XuMu4eckasi IpOMBIIUIEHHOCTh

MOYBBI, XUMUYECKHE peakTop; (Meramuryprusi,  HedrenepepadboTKa,

3arpsi3HeHus Cunel B mpupoje nepepaboTka rasa, yrIIs,
THIPOMETAJUTYPTHS,  IPOU3BOJICTBO
MUHEPATbHBIX ynoOpeHuii,
MaIIMHOCTPOEHHE).

Obocnoganue svioopa YMK, na ocnose komopozo éedemcs npenooaganue npeomema «Xumusn»

B cootBercTBUM ¢ PenepanbHbIM 3aKk0HOM «O06 obpazoBanuu B POy ocHoBHOIM 3anaueit MKOY «OOI c.beckecy» spnseTcs:ocyliecTBICHUE
LIeJICHAIIPaBJIEHHOT O Mpoliecca BOCIUTaHUsI U 00ydeHus rpaxaad PO B uHTepecax yyammxcs U UX poAuTenel, o01ecTsa, rocyaapcTsa,
COITPOBOKIAIOIIETOCS TOCTHKEHHUEM 00YyJaloLIMMHUCS YCTAaHOBJICHHBIX TpeOoBaHM (hefepabHOTO0 KOMIIOHEHTA TOCY/1apCTBEHHOT0 00pa30BaTEIbHOTO
crangapra. ObecnedyeHue equHCTBa 00pPa30BaTENbHOrO IPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTENbHbBIX IIPOrPaMM HAYAJILHOTO OOLIETO,
OCHOBHOT'O 00111er0, CpeHero (IoJIHOoro) oopasoBanus. B nensx peanuzauuu ganHoi 3agaun OV BeIOpaHa Ui cocTaBlIeHUs pabodel IporpaMMel
aBTOpCKas Mporpamma Kypca XuMuu Juid 8-9 kiaccoB o0mieoOpasoBarenbHbix yupexaenuii / H.H. I'apa — M.: IIpocsemenue, 2016. [lannas nporpamMma
umeeT rpud «CooTBETCTBYET (PenepaibHOMy KOMIIOHEHTY rOCYJapCTBEHHOTO CTaHJapTa», COCTaBlIeHa HA OCHOBAHUU MTPUMEPHBIX Iporpamm. J{is

pea3aniui COACPIKAHUA TMPOrpaMMbl UMECTCA y‘-IC6HO—M€TO,I[H‘ICCKPIfI KOMIUJICKC IS YyHallluXCs U YUUTCIIA.

1.7  Onucanue mecma yue6nozo npeomema «Xumus» 6 yueOHOM niaHe




OcobeHHOCTH coaepKaHUs Kypca «XUMUs» SBISIOTCS TI1aBHON MPUYMHOM Toro, 4to B yueOHoM mtane MKOY «OOIL c.beckecy 3TOT npeaMeT nosBisercs
HOCJICTHUM B Psily €CTECTBEHHO-HAYYHbIX TUCLMIUIMH, IOCKOJIBKY JJISl €r0 OCBOEHUS HIKOJIbHUKM JOJDKHBI 00J1a1aTh HE TOJIBKO OINpPEAETICHHBIM 3aracoM
Ipe/IBapUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHUH, HO M JOCTATOYHO XOPOILIO PA3BUTHIM a0CTPAKTHBIM MBIIIIJICHUEM.
B cootBerctBuu ¢ yuebnsim mranom MKOY «OOILI c.beckec»»,Ha u3ydeHne XUMUH B § KJ1acce OTBOJUTCSA 2 yaca B HEJEIN0, 68 4acoB B TOI.
1.8 Onucanue yeHHOCMHBIX OPUCHIMUDPOB COOEPHCAHUA YUeOH020 npedmema «Xumusa»

JUisi CO3HATENPHOTO OCBOCHMSA NpeaMeTa «XHUMHs» B LIKOJBHBIA KypC BKJIIOUEHBI 00s3aTEIbHBIE KOMIIOHEHTBI COJEP)KaHUS COBPEMEHHOI'O
XUMHYECKOro 00pa3oBaHMUs:

1) xumuueckue 3nanus (TEOPETUIECKUE, METOOJIOTMYECKUE, TPUKJIIATHBIC, OMICATEIIbHBIC — SI3bIK HAYKH, aKCHOJIOTHYECKHE, HCTOPUYECKUE U JIP.);

2) paznuunvle ymenus, Haeviku (00MCydeOHbIE U CIICHU(PHUCCKUE [T0 XMMHH);

3) yennocmuvie omuowenus (K XUMUY, KU3HU, IPUPOJIC, 00PA30BAHHUIO U T. 11.);

4) onvim npoOyKmueHoU OesimeibHOCmuy PA3HOTo XapakTepa, 00eCeYnBaroInil Pa3BUTHE MOTHBOB, HHTEIIEKTA, CIIOCOOHOCTEN K caMopean3annu
U JIPYTUX CBOMCTB JIMYHOCTH YUCHUKA;

5) knrouesvie u yuebHo-xumuyeckue KomMnemeHyuu.

B kauecTtBe yenrHocmuuvlx opuenmupos XMMUYECKOro 00pa30BaHUs BBICTYNAIOT OOBEKTHI, U3y4aeMble B Kypce€ XUMHH, K KOTOPbIM Y O00y4aroluXcs
dbopMmupyeTcs 1IeHHOCTHOE OTHoieHue. [Ipu 3ToM Bemyiyio posib WrparoT MO3HABATENbHBIE LIEHHOCTH, TAaK KaK JaHHBIA y4yeOHBIH MpeIMeT BXOIUT B
IpyHIly IpeIMETOB M03HABATEIbHOTO LMKJIA, TJIaBHAS 1I€JIb KOTOPBIX 3aKJII0YAETCS B U3YUYEHUH PUPOIbL.

OcHOBY nosHasamenvuvix YeHHOCHel COCTABJSIIOT HAay4HbIE 3HAHUS, Hay4YHble MeTo/bl Mo3HaHUs. [lo3HaBarenbHBIE 1IEHHOCTHBIE OPHUEHTAIUH,
(dopmMupyeMBbIe B IPOLIECCE U3YUCHUSI XUMUH, TPOSBIISIFOTCS B IPU3HAHUH:

® [[GHHOCTH HAyYHOTO 3HAHUS, €T0 MPAKTUYECKON 3HAYMMOCTH, IOCTOBEPHOCTH;
®  [[EHHOCTH XMMHUYECKHX METOJIOB UCCIIEIOBAHUS KUBOU U HEKUBOU MPUPOIBI.
Pa3BuTne mo3HaBaTeIbHBIX IEHHOCTHBIX OPUEHTAIMH COMIEpIKaHMSI Kypca XUMHUH MTO3BOJISIET CHOPMUPOBATH:
®  YBAKUTEIHHOE OTHOILICHHE K CO3UATEIbHOM, TBOPUYECKOM 1eATENIbHOCTH;
®  [IOHMMaHHE HEOOXOAMMOCTH 3710pOBOr0 00pa3a KHU3HH;
e  10TpeOHOCTH B 0€3yCIOBHOM BBINIOJIHEHUH MPaBUJl 6€30MaCHOTO UCIIOIb30BAHUS BEIIECTB B TOBCEIHEBHON KU3HH;
e  CO3HaTeNbHbIHN BEIOOP OyayIel npodeccuoHaNbHOM NesITeTbHOCTH.
19  Pesynvmamul oceoenusn yueonozo npeomema « Xumusay.

N3ydyeHne XMMUM B OCHOBHOM IIKOJI€ 1a€T BO3MOKHOCTb JIOCTUYB CJIEAYIOIIUX PE3yJIbTaTOB B HANPABICHUH JUYHOCTHOIO PAa3BUTHSL:

1. BOCIIUTaHHE POCCUNUCKOM Tpa’kJaHCKON MIEHTUYHOCTHU: MAaTPUOTU3MA, JIFOOBU U yBakeHUIO K OTedecTBY, YyBCTBA FOPAOCTH 32 CBOIO
Poauny, 3a poccuiickyto XUMHUYECKYIO HAyKY;

2. (dbopMHpOBaHKE IIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOMN
MPAKTHKH, a TAK)KE COLUATBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MHPA;

3. (opMHpOBaHKE OTBETCTBEHHOT'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBALlMM K OOYYEHMIO U IMO3HAHUIO, BBHIOOPY MpoduibHOrO 00pa3oBaHUS HAa OCHOBE MHQOpPMAIMK O CYHIECTBYIOIIUX MPOGEcCHsiX U JIMYHBIX



npoecCHOHANBHBIX MPEANOYTeHHI, OCO3HAHHOMY MOCTPOCHHUIO WHIMBUIYaJbHOW 00pa3oBaTeNbHON TPAeKTOPUU C YUYETOM YCTOWYHMBBIX
MO3HABATEJIbHBIX UHTEPECOB;

4. (dbopMUpOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTelbHOM, OOIIECTBEHHO IOJE3HON, Yy4eOHO-HCCIeA0BaTEIbCKOM,
TBOPYECKOM U IPYTUX BUIAX JI€ATECIbHOCTH;

5. ¢bopMupoBaHME TOHMMAHUSA LEHHOCTU 3J0pOBOro U Oe3omacHoro oOpasza >KH3HU; YCBOCHHE IMPaBWJI HWHIUBUAYAIbHOTO U
KOJUIEKTUBHOTO 0€30IMaCHOTO IMOBEJICHHS B UPE3BBIUAHHBIX CUTYAIUSIX, YTPOKAIOIINX KU3HU U 3JI0POBBIO JIFOJIEH;

6. (dbopMupOBaHHE TMO3HABATEIBHON M HHMOPMAIIMOHHON KYyIbTYphl, B TOM YHCJI€ Pa3BUTHE HABBIKOB CAMOCTOATEIbHOW paboOThl C
y4eOHBIMU TTOCOOUSMU, KHUTAMH, JIOCTYITHBIMA HHCTPYMEHTAMH U TEXHHUYECKUMU CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOIOTHIA.

MeTtanpeaMeTHbIMH pe3yJibTaTaMU OCBOEHHUSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs SIBIISIFOTCS:

1. OBJIaJICHHE HaBBIKAMH CaMOCTOSITEIbHOTO MPUOOPETEHUsI HOBBIX 3HAHWM, OpraHU3aluu y4eOHOU N1eATeNbHOCTH, IIOUCKA CPEACTB €&
OCYILIECTBJICHMS;
2. yYMEHHE MJIaHUPOBATh MyTH JOCTHKEHUS 1eJIel Ha OCHOBE CaMOCTOSTEIBHOIO aHAIN3a YCIOBHUM U CPEACTB UX JOCTUKEHHUS, BBIICIATD

QIBTePHATHBHBIC CIIOCOOBI JOCTHKCHHS 1M W BBHIOMpaTh Hamboyiee 3(PPEeKTUBHBIA CHOCOO, OCYIIECTBIATH IMO3HABATEIBHYIO pediiekcruio B
OTHOIICHUU JACHCTBHIA IO PEIICHUIO YU€OHBIX U MO3HABATENBHBIX 3a]1a4.

3. yMEHHE IOHUMAaTh NpPOOJIeMy, CTaBUTh BOIPOCHI, BBIIBUTaTh THUIOTE3Y, JaBaTh OIpPEICICHUE IOHITUSAM, KIacCH(PHUIUPOBATH,
CTPYKTYpUPOBaTh MaTepua, IPOBOIUTh IKCIEPUMEHTHI, apr'yMEHTHPOBATh COOCTBEHHYIO MO3HUIINIO, (POPMYIMPOBATH BBIBOABI U 3aKJIIOUECHHUS;
4. YMEHUE COOTHOCHUTH CBOM JEHCTBHs C IUIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYLIECTBIATH KOHTPOJb CBOEH IEATEIBHOCTH B IPOLECCE

JOCTHKEHUS pe3yibTaTra, ONpeiesTh CIocoObl ASHCTBUI B paMKax IMpEIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEeH;

S. ¢dbopMHpoOBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JACTH UCIOJIb30BAHUS MHCTPYMEHTOB U TEXHUYECKUX CPEJICTB MH(DOPMAIIMOHHBIX
TEXHOJIOTUI (KOMIIBIOTEPOB M IMPOTPAMMHOI0 OOECHeYeHHs1) KaK MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHA KOMMYHHMKATHUBHBIX M I103HABAaTEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL;

6. YMEHHE CO3/aBaTh, IPUMEHITh U IPE0OPa30BbIBaTh 3HAKM M CUMBOJIbI, MOJICIIU M CXEMBbI JJISl pEeLIeHHs] YU€OHBIX M MMO3HABATEJIbHbBIX
3ajady;

1. YMEHHE U3BJIEKaTh MH(POPMAIMIO U3 Pa3IMUHbIX UCTOYHUKOB (BKJIIOYasl CPEICTBA MacCOBOM MH(GOpPMAIMU, KOMIAKT-IUCKHA Y4eOHOTO
Ha3zHaueHus, pecypcsl MHTepHeTa), cBOOOIHO MOJIb30BATHCS CIPABOYHOM JIMTEPAaTypOol, B TOM YHCIE U Ha JJIEKTPOHHBIX HOCUTEINSAX, COOI0IATh
HOPMBI HH(POPMAITMOHHON U30UPATEIILHOCTH, ITHKH;

8. YMEHHUE Ha MPaKTHKE I0JIb30BaThCsI OCHOBHBIMH JIOTHUECKUMH IMpUEMaMH, METOJaMHU HaOJIOJCHUS, MOJICIUPOBaHUs, O0BsICHEHUS,
pelieHus npoosieM, IPOrHo3UPOBAHUS U IP.;
9. YMEHHE OpraHU30BHIBaTh CBOIO JKU3Hb B COOTBETCTBUH C NPEJCTABICHHUSAMHU O 3]I0POBOM 00pase >KM3HM, MpaBax U OOS3aHHOCTSIX

rpaxxaaHnHa, HCHHOCTAX 6I:ITI/I$[, KYJBTYPBI U COIUAJIIBHOT'O BSaHMOHeﬁCTBHﬂ.
Hpe}lMeTHLIMH pe3yjabTaTaMi OCBOCHUA OcHoBHOM OGpﬁBOB&TGJ’ILHOﬁ nmporpamMmbl OCHOBHOTO O6IJ_I€FO 06p330BaHI/ISI SABIIAKOTCA:
1. q)OpMI/IPOBaHI/Ie MNEPBOHAYATIBHBIX CUCTEMATHU3UPOBAHHBIX HpeI[CTaBJ'IeHI/II\/'I O BCHICCTBAX, UX MPEBPAIICHUAX H IMPAKTUYCCKOM IIPHUMCHCHUU;
OBJIaACHUC MOHATHUHBIM arrapaToM U CUMBOJIMUCCKUM S3bIKOM XHUMUU;



2. 0CO3HaHHE OOBEKTUBHO 3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KakK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, XMMHUUYECKUX IMpEBpalleHUI
OpPraHUYeCKUX U HEOPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KMBOW M HEKUBOW MPHUPOJIBI; YIIIyOJIeHNE MPEICTaBICHUNA O MaTepUAIILHOM
€IMHCTBE MUDA;

3. OBJaJeHHE OCHOBAMU XHWMHYECKOW TIPAaMOTHOCTH: CIHOCOOHOCTBIO aHAIM3HPOBATh M OOBEKTHBHO OIICHWBATh JKU3HEHHbIE CHTYallWH,
CBSI3aHHbIE C XMMHEH, HaBbIKaMU 0€30MacHOro OOpalleHHsl C BEIIeCTBAMM, HCIIOJIb3yEMbIMH B IMOBCEJIHEBHON XU3HU; YMEHUEM aHAIM3UPOBATH U
IUTAHUPOBATh YKOJIOTUYECKH O€30IacHOe MOBEICHHE B LENSAX cOepEKEHUS 3T0POBbS M OKPYXKAIOILIEH Cpe/Ibl;

4. hbopMupoBaHHEe YMEHUN YCTAaHABIMBATh CBA3M MEXAY pealbHO HAOIIOAAEMbIMU XUMUYECKUMH SBICHUSMU U MPOIECCAMHU, MPOUCXOASIIIUMU
B MUKPOMHpE, OOBSCHATh MPUUYMHBI MHOTOOOpAa3usl BELIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a TaK)KE 3aBUCUMOCTh NMPUMEHEHUS
BEIIECTB OT UX CBOMCTB.

2. Cooepotcanue yueonozo npeomema «Xumus»
Pacnpeoenenue codeprycanusn no Knaccam:

8 kaacc.

Pa3znen 1. OcHOBHBIE NOHATHA XMMHH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NPeACTABJICHH)

[Ipenmer xumuu. XuUMHsS KakK 4acThb €CTECTBO3HaHWs. BemectBa m ux cBoicTtBa. UucThle BeliecTBa M cMeCH. MeTOIbl MO3HAHHMS B XHMUU:
HabmoIeHue, sKcrepuMenT. [Ipuemsl 6e3o0macHo paboThl ¢ 000pyI0BaHUEM U BellecTBaMu. CTpoeHHE MJIaMEHHU.

Uucteie BemectBa U cMmecd. CrocoObl OYMCTKH BEHISCTB: OTCTaMBaHWE, (DUIBTpOBaHWE, BBIIAPHBAHWE, KPUCTALIM3AIUS, ITACTHILISAIUS.
®usnueckue U XUMHUYECKUE SBJIEHUA. XUMHUYECKHE peakuuu. [Ipu3Haku XMMUYECKHUX peakIUil U yCIOBUS BO3HUKHOBEHUS M TEUEHUS XUMHUYECKUX
peaKuuii.

ATOMBI, MOJEKYNIbl M HWOHBL. BemiecTBa MOJIEKYISIPHOTO M HEMOJEKYJISpHOTo crpoenus. Kpucrammudeckue u amop¢HbIE BeIeCTBa.
Kpucranmnnyeckne pemeTku: MOHHAs, aTOMHas M MoOJeKyysipHas. [IpocTele M CilokKHBIE BellecTBa. XHMMHYECKUN 3JIEMEHT. MeTaluibl U HeMeTasulbl.
AToMHas enuHuIa macchl. OTHOCUTENIbHAS aTOMHas Macca.  SI3bIK XUMHMM. 3HAaKM XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTAaBa BELIECTBA.
Xumndeckue (popmyinbl. OTHOCUTENBHAS MOJEKYJsipHas macca. KaduecTBEHHBIN M KOJWYECTBEHHBIN COCTAB BEIIECTBA. BBIYHMCICHUS TIO XUMHUYECKUM
dbopmynaM. MaccoBast 0751 XUMHUYECKOTO 3JIEMEHTA B CII0KHOM BEIIECTBE.

BanienTHOCTH XUMUYECKUX 37IeMeHTOB. OmnpeiesieHne BaJCHTHOCTH AJIEMEHTOB 10 GopMyinaM OMHapHBIX coenuHeHni. CocTaBleHne XUMHUYECKUX
dbopMyn OMHAPHBIX COSTUHEHH 110 BaJIEHTHOCTH.

ATOMHO — MOJICKYJISIPHOE YU€HHE. 3aKOH COXpaHEHHUs Macchl BeniecTB. JKu3Hb u aestenbHocTh M.B. JlomoHOocoBa. XuMuueckue ypaBHEHUS. THITbI
XUMUYECKHUX PEaKLUi.

Kucnopon. Haxoxnenume B mpupone. Ilomydenwe kucinopoma B 1abopaTopuu M MPOMBINIIEHHOCTH. DU3MUYECKHE W XUMHUYECKHE CBOWCTBA
kuciopoga. ['openne. Oxcunbl. [lpumenenue kuciaopoaa. Kpyrosopor kucnopona B npupoae. O30H, amiorponus kuciaopoaa. Bo3ayx u ero cocras.
3amuTa aTMOC(HEPHOro BO3yXa OT 3arpsA3HEHHH.

Bonopon. Haxoxnenne B npupoje. [lonydenue Bogopoaa B 1abopaTtopuu U MPOMBIILIEHHOCTH. DU3nuecKkue U XMMUUYECKHEe CBOIMCTBA BOAOPO/A.
Bonopon — BoccranoButesns. Mepsl 6e30macHocTH Ipu padote ¢ BogopoaoMm. [Ipumenenne Bogoposa.
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Bona. Metoas! onpeneneHus cocTaBa BOJIbI — aHAIU3 U CUHTE3. PU3nUueckre CBOKWCTBA BOJbI. Bosa B mpupoae u crnocoObl €e OYUCTKU. Alparus
BOJbl. XMMHUYECKHE cBOoWcTBa BOAbl. IIpuMeHeHue Boawl. Boma — pactBopurens. PacTBopuMocTh BemecTs B Boae. MaccoBas A0Js PACTBOPEHHOI'O
BEILECTBA.
KonuuectBennbie orHomeHuss B xumuu. KosmuectBo BemiectBa. Monb. MomsipHas Macca. 3akoH ABorajapo. MouisipHblii 00BbeM Ta30B.
OTtHocuTenbHAs IIIOTHOCTH ra30B. OObeMHbIE OTHOLICHHS Ta30B IPU XUMHUECKUX PEaKIIHSIX.
Bakneiimme kiraccel HEOpraHu4ecknx coenuueHuil. OKCuapl: coctas, kiaccudukanus. OCHOBHBIC M KUCIOTHBIC OKCHIBI. HOMEHKIIaTypa OKCH/IOB.
Pu3nyecKue 1 XUMHYECKHE CBOMCTBA, OJyYE€HUE U IPUMEHEHHUE OKCHUJIOB.
Tuppokcuapl. Knaccudukamus runpokcunoB. OcHoBanus. Cocras. Illenoun u HepacTBopmMble OCHOBaHWsA. HomeHnkinarypa. ®dusmueckue u
XUMHYECKHE CBOICTBa ocHOBaHMM. Peakuus HeliTpanuzanuu. [lonydyenue u npuMeHeHre OCHOBaHU. AM(OTEpHbIE OKCHJIbI U THAPOKCHIBI.
Kucnotel. CocraB. Knaccudukarus. Homenknarypa. ®usnueckne 1 XMMAYECKHE CBOMCTBA KUCIOT. BBITECHUTENBHBIN sl METAIIOB.
Comu. CocraB. Knaccudukanus. Homenknarypa. @usnueckue cBOWCTBa cosieil. PacTBOpuMOCTh cosieid B Boje. XMMHUYECKHAE CBOWCTBA COJICH.
CrniocoOsI nonyuenus coneit. [lpumenenue comeil.
['eneTnyeckas CBsI3b MEKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCAMHEHUH.
Jemoncrpanun. O3HaKoMIIEHHE ¢ OOpas3laMH MPOCTBIX M CIOXKHBIX BemlecTB. CrOcoObl OUMCTKU BEIIECTB: KPUCTAILIM3ALUS, TUCTHILISAIIMS,
xpomatorpadusi. ONbITH, MOATBEPKAAOIINE 3aKOH COXPAHCHHS MACChI BEIIIECTB.
[Tonydenue u codupanue KUCIOpoa METOAOM BBITECHEHHUS BO3yXa U BoJbl. Onpe/esienne coctaBa Bo3ayxa. Kouiekyus neghmu, KameHHO20 yais u
NPOOYKMO8 Ux nepepadomxu.
[Tonyuenue Bomopoaa B anmnapare Kuma, mpoBepka BoJI0opo/ia Ha YHCTOTY, TOPEHHE BOAOPOa, COOUpaHue BOJOPO/Ia METOJJOM BHITECHEHUS BO3IyXa
Y BOJIBI.
Amnamn3 Boasl. CUHTE3 BOJIBI.
3HAKOMCTBO ¢ 00pa3liaMH OKCHIOB, KUCJIOT, OCHOBaHMM U coseil. Helrpanuzanust ménoun KUCIOTOM B MPUCYTCTBUU WHIUKATOPA.
JlaGopaTopHuble onbIThl. PaccMoTpeHne BeecTB ¢ pa3nuyHbIMU (PU3HUEeCKUMHU CBOMCTBamMU. Pa3ieneHue cMecu ¢ momoisio MarauTa. [Ipumepsr
(bU3HYECKUX U XUMUYECKHX SIBJICHUN. Peakiuu, WuTioCTpUpyOIIHe OCHOBHBIE TPU3HAKHN XapaKTePHBIX peakiuu. Pa3noxxenne oCHOBHOTO KapOoHaTa MeIu
(). Peakrust 3aMeIICHUS MEIN KETE30M.
O3nakomiieHHE ¢ 00pa3iaMu OKCUJIOB.
BzaumoseiictBue Bogopoaa ¢ okcugom meau (11).
OMBITHL, TOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBAHHIA.
IIpakTnyeckune padoTnl
e [IpaBuiia TeXHUKHM 0€30TIACHOCTH MPH padOTe B XUMHUUYECKOM KabuHeTe. O3HaKOMIIEHHE C JIA0OPATOPHBIM 000PYI0BaHUEM.
e OuncTKa 3arpsA3HEHHON IOBAapEHHOM COJIH.
e [TonyueHne u CBOMCTBA KMCIOPOJIa
e [TonyueHnue BOJOpoaa U U3yYEHUE €r0 CBOMCTB.
e [IpuroroBiieHHE PaCTBOPOB COJIEH C ONPENETEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.
e PenieHne skcnepruMeHTaNIbHBIX 3a71a4 110 TeMe «OCHOBHBIE KIacChl HEOPTaHUYECKUX COCTMHEHUIN.
Pacuernble 3agaum:
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Brrunciienre OTHOCUTENHHOM MOJIEKYISIPHON MacChl BemecTBa o gopmysie. BeranciaeHne MacCoBO# 0T 3JIEMEHTa B XUMUYECKOM
COCIMHEHUH. Y CTAHOBIIEHUE TPOCTEHIIEH (POPMYJITBI BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.
Haxoxienne MmaccoBoi 01 paCTBOPEHHOIO BEIIECTBA B pacTBOpE. BpIunciieHne Macchl paCTBOPEHHOIO BEIIECTBA U BOJbI 1JIs1 IPUTOTOBJICHUS
pacTBOpa ONpeaeaEHHON KOHIECHTPALINH.
OO6bEMHBIE OTHOILIECHUS Ta30B MIPU XUMHUUECKHUX PEAKIIHSIX.
Boluucienust mo XuMUYECKUM YpaBHEHUSIM MacChl, 00bEMa 1 KOJIMYECTBA BEILIECTBA OJHOTO U3 MPOJIYKTOB PEaKIIUU 110 MACCE UCXOIHOTO BEIECTBA,
00BEMY MM KOJTMYECTBY BEIIECTBA, COJEPKAIIETO OMpPeeIEHHYIO OO IpUMeceH.
Paznen 2. [lepuoanyeckuii 3aKoH 1 NepuoANYeCcKas cucremMa xumuiecknx ieMmenToB .. MenaeneeBa. CTpoeHue atoma.
[lepBble MOMBITKH KiIaccU(UKAIMK XUMUYECKUX 3JeMEHTOB. [IoHSATHE O rpynmax CXOAHBIX 3JeMEHTOB. EcTecTBeHHbIE ceMeicTBa IIETOYHBIX
METauIOB W TanmoreHoB. bmaropoansie razpl. Ilepmogmueckuii 3akon JI.M.MenneneeBa. Ilepuoanueckass cuctemMa Kak €CTECTBEHHO — Hay4HOE
KJaccu(UKaus XUMHUYECKUX dJIeMeHTOB. Tabmmynas ¢(opma MpencTaBiIeHUS KIACCUPHUKANE XHUMHYECKHX JJIeMeHTOB. CTpyKTypa TaOIHIIBI
«[lepuonnyeckas cuctema xumuueckux snemeHToB J[.1. MenneneeBa» (kopotkast ¢popma): A- u b- rpynmsl, nepuoasl. u3nueckuil CMbICI MOPSIKOBOTO
3JIEMEHTa, HOMEpa Nepuojia, HOMepa IPYMIIbI (sl 3JIEMEHTOB A-TpyII).
CtpoeHue atoMma: sSApO U 3NEKTpoHHAs o0Oosouka. COCTaB aTOMHBIX siA€p: MPOTOHBI U HEUTpPOHBI. M30Tombl. 3apsi aTOMHOTO sipa, MaccOBOE
YHCII0, OTHOCUTENIbHAS aTOMHast Macca. CoBpeMeHHast (hOpMYJIMPOBKA MOHATUS «XUMHUYCECKUH IIIEMEHT.
DneKTpoHHas 000JI0YKa aToMa: MOHSATHE 00 PHEPreTUYeCKOM YPOBHE (RJIEKTPOHHOM CJIOE), €ro €MKOCTH. 3allOJIHEHUE DJIEKTPOHHBIX CIIOEB Y
aTOMOB 3JIEMEHTOB TIEPBOT0 — TpeThero nepuooB. CoBpemMeHHast (OpMYTUPOBKA MEPUOAUUECKOTO 3aKOHA.
3HaueHue nepuoauveckoro 3akoHa. Hayuneie noctmxenus /.M. MenpeneeBa: ucHpaBlieHHME OTHOCUTENIbHBIX AaTOMHBIX MAacc, IpeliCKa3aHHe
CYIIECTBOBaHUS HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKM XMMHUUYECKUX AJIEMEHTOB B IEpuoaAndeckor cucreme. JKusup u pesrensHocts .M. Menneneena.
JeMoHcTpanum:
®dusnyeckue CBOMCTBA MICTOYHBIX METAUIOB. B3ammonaeilcTBUe OKCHUIOB HaTpus, MarHus, (ocdopa, cepsl ¢ BOJOH, HCCIETOBAHUE CBOMNCTB
MOJTyYEHHBIX MPOIYKTOB. B3auMopeiicTBue HaTpus U Kanus ¢ Bofon. dusznyeckue CBONCTBA raloreHoB. B3anmoaeiicTBiue antoMUHUS ¢ XJI0POM, OpoMOoM
U Ho/10M.

Pa3nen 3. CTtpoenne BemecTsa.
3H€KTpOOTpI/IHaTeHBHOCTb XUMHYECKHX 3JIeMeHTOB. OCHOBHBIE BHUbI XUMHYECKON CBS3M: KOBaJICHTHas HCIMOJIsIpHAadA, KOBAJICHTHAsSA IIOJIApHAA,
MOHHAas. BaleHTHOCTH 3JIEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. Ctenenb okucneHus. [IpaBuna onpeneneHus cTeneHed OKUCIEHUsS 3J1EMEHTOB.
JdemoncTpanum:
ConocraBneHne PU3NKO-XUMUYECKUX CBONCTB COSAMHEHHI ¢ KOBAJCHTHBIMH U MOHHBIMU CBSI3SIMH.
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3. Temamuueckoe nianuposanuec onpeoenieHuem 0CHOBHbIX U006 YUEOHOIl OeamenbHOCHU.

n/n

Pa3nesnsl nporpamMmmbi

KoanuecTBo
4acoB

KoaunuecTrBo
KOHTPOJbHBIX
pador

KoanuecTBo
NMPaKTHYECKUX
pador

XapaKTepncTnRa OCHOBHbBIX BUJ0OB J€ATCJIBbHOCTH

OCHOBHBIC TOHSATHS
XUMUU (YPOBEHb aTOMHO —
MOJICKYJISIPHBIX
MpEeACTaBICHU )

54

3

6

Pasnmuyare mnpeaMeTbl M3yueHUsT ECTECTBEHHBIX HayK,
MOHATHUS «ATOM», «MOJIEKYJa», «XUMHUYECKUH SIEMEHT»,
«HMOHY», «YACTHULAY», «HUHACKC», «KOAIPPHUIHMEHT», «CcXema
XUMUYECKOH  peakuuu»,  «ypaBHEHHME  XUMHUYECKOU
peakuun». HabmronaTe cBOWCTBA BELIECTB U UX U3MEHEHUS
B XO0J/I€ XUMHUECKUX peaklui, (pu3ndeckue U XMMUYECKHUE
IIPEBpALCHUS] HM3Y4YaeMbIX BELIECTB. YUMUTbCS IPOBOAUTH
XUMUYeCKUi  skcnepumeHT.  MccnenoBath — cBoiicTBa
n3ydyaeMbix BemectB. CoOmrojaTh mpaBujia TEXHUKU
O6esonmacHoctd.  Ompenenate  NPU3HAKM — XUMHYECKHX
peaxkiuii, OTHOCUTEIIbHYI0 aTOMHYIO Maccy U BaJICHTHOCTb
3JIEMEHTOB, COCTaB MPOCTEHIINX COEAMHEHMH TOo uXx
XxuMuueckuM  gopmynam. DuxcupoBaTh B TeTpaau
Ha0Jr01aeMble IPU3HAKY XUMUYECKUX PEaKIHH.

[Tepuonnueckuii 3aKOH U
MepuoAnyuecKas cuctema
XUMHUYECKUX DJIEMEHTOB
J.1. Menneneena.
Crtpoenue aToma

Knaccudumnuponats W3y4YECHHBIE XUMHYECKHE
ANIEMEHTHI U X coeAnHeHuss. CpaBHUTh CBOWCTBA BEILECTB,
NPUHALICKAIUX K  pa3HbIM  KJlaccaMm, XUMHYECKHE
AJIEMEHTHl pPa3HbIX TpyNI. YCTaHaBIMBaTh BHYTPU- U
MEKIpEeIMETHbIE CBsI3U. DOopMynupoBaTh MNEPUOIUYECKUN
3akoH J[.MI. Menneneesa W packpblBaTb €ro CMBICI.
XapakTepu3oBaTh CTPYKTYpy TEPHUOIMYECKON TaOIUIIbI.
Pasnmuyare mepuoas, A- u b- rpynmel. OOBIACHATH
(UBUYECKUN CMBICT TMOPSIKOBOTO HOMEPA XUMHUYECKOTO
JJIeMEeHTa, HOMEPOB TPYyNIbl W Mepuoia, K KOTOPHIM
AJIEMEHT MNPUHAUICKUT B mepuoauyeckor cucreme [[.U.
MenpneneeBa;  3aKOHOMEPHOCTM  HU3MEHEHUSI  CBOMCTB
AJIEMEHTOB B Mpeaesiax MallbIX MEPHOJOB U A-rpymil.
@opMynHpOBaTh OMNPEACICHHUS TMOHATUH «XMUMHYECKUUI
AJIEMEHT», «HOPSIAKOBBIM HOMEp», «MacCOBOE YHCIIO»,
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«HU30TOIIBI», «OTHOCHUTECIIbHAasA aTOMHas Maccay»,

«QJIEKTpPOHHAas  000JIOUKay, (QIEKTPOHHBIM  CIION».
Onpenenars 4uciio NPOTOHOB, HEUTPOHOB, DJIEKTPOHOB Y
aTOMOB XUMHUYECKHUX JJIEMEHTOB, HCIIONb3Ys

nepuoauyeckyto Tabnuny. COCTaBIATh CXEMbl CTPOCHHUS
aToMOB nepBbIX 20 3JIEMEHTOB NEPUOAMYECKON CHCTEMBI
3JieMeHTOB.  JlemaTb  yMO3akJIIOUYEHHE O  Xapakrepe
U3MEHEHHS  CBOWCTB  XMMHUYECKHX  JJIEMEHTOB  C
yBEJIMYEHUEM 3apsiioB  aTOMHbIX saep. MccinenoBaTb
CBOICTBA M3ydaeMbIX BemecTB. Habmonats ¢usndeckue u
XMMUYECKHE  TPEBpAIEHUS  H3y4yaeMbIX  BEILECTB.
OnwuchBaTh XMMHYECKHE PEAKIMH, HAOII0JaeMble B XOJEe
HKCIEPUMEHTA. Y4acTBOBaTb B COBMECTHOM OOCYKICHHUU
pe3yIbTATOB OMBITOB.

CrpoeHue BelecTBa. 6 1 - dopMynupoBaTh olpeneeHus HOHATHI
XUMHUECKast CBSI3b. «KOBAJICHTHAsl ~ HEMOJSIpHAsT ~ CBSI3b»,  «KOBAJICHTHAs
HOJISIPHAs CBA3bY, «MOHHAs CBA3bY, «CTENEHb OKHUCICHUS»,
«QIIEKTPOOTPHUIATEIBHOCTEY. ONpeAensaTh T XUMHYECKON
CBA3M B COCOUHEHHUAX HAa OCHOBAaHUM XUMHYECKOU
dbopmynsl. Onpenensarh CTENEHb OKHCICHHS SJIEMEHTOB B
coeauHeHusx. CocTaBisATh (POPMYJIbI BELIECTB MO CTENEHU
OKHCIIeHHsT dJIeMeHTOB. (COCTaBJSTh CpaBHUTEIbHBIE U
00001maromne TabIUIbl, CXEMBI.

PeszepBHoe Bpemst 2 1

Hroro: 68 5 6

4. Cocmag yueono-memoouuecKkoz0 KOMnieKma:

Pymsutuc I'.E. Xumus: 8 ki1.: yued.1u1s obmeoOpaszosar. Yupexaenuii / I'.E. Pynsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue, 2016.
Xumusi: 8 KII.: DJISKTPOHHOE TTPUIIOKEHNE K YICOHHKY.
Pymzutuc I'.E. Xumus: 9 ki.: yueb.1u1s obmeoOpaszosar. Yupexnaenuii / I'.E. Pynzuruc, @.I'. ®enpaman. — M.: [Ipocsemenue.
Xumusi: 9 KII.: 2JICKTPOHHOE MTPUIIOKEHNE K YICOHHKY.
I'apa H.H. Xumust: 3a1aunuk ¢ «oMomHukom»: 8-9 kmaccsl / H.H. I'apa. — M.: IIpocBerienue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas aunus yueOnukoB ['.E. Pynsutuca, @.I'. @enbamana. 8-9 knaccsl/ H.H. T'apa. —
M.: IIpocseuienue.

orwdPE
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7. Panenxuit A.M. Xumusi: muaaktuueckuii marepuai: 8-9 ki. / A.M. Pagenkuii. — M.: [IpocBemnienue.

Cnucok numepamypul 01 y4aujuxca:

YueOHuKH:
1. Pymsutuc I'.E. Xumus: 8 ki1.: yae0.11s1 o6meoopazosar. Yupexaenuii / I'.E. Pyasutuc, ®@.I'. ®enpaman. — M.: [Ipocsemenne, 2016.
2. Pymsutuc I'.E. Xumus: 9 ki.: yue0.11 obmeodpazosar. Yupexnenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
3. I'apa H.H. Xumust: 3agaunuk ¢ «moMontHukoM»: 8-9 kmacceel / H.H. I'apa. — M.: IIpocBemenue.

PaGouyue Terpaau:

1. I'abpycesa H.1. Xumus: pabouas terpans: 8 ki. / H.U. I'abpyceBa. — M.: [Ipocserienue.
2. I'abpycesa H.1. Xumus: pabouas terpans: 9 xi. / H.U. I'abpyceBa. — M.: [Ipocserienue.

Cnucok numepamyput 014 nedazo208:

Pymsutuc I'.E. Xumus: 8 ki.: yue0./1a obmeodpazosar. Yupexaeuuii / I'.E. Pynsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue, 2016.
XuMust: 8 KII.: JJIGKTPOHHOE TIPUJIOKEHHUE K YICOHUKY.

Pymsutuc I'.E. Xumus: 9 ki.: yue0.151s obmeoopazosar. Yupexnaenuit / I'.E. Pyasutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.
Xumust: 9 KIL.: SJIGKTPOHHOE TIPUJIOKEHHUE K YICOHUKY.

I'apa H.H. Xumus: 3agaunuk ¢ «moMomHukom»: 8-9 kmaccel / H.H. T'apa. — M.: [IpocBerienue.

AR

Ilepeuens yugposvix ungpopmayuonnvix pecypcoe Hnmepnema:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh _alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi spravochnik dlya podg/read online.html?page=3
http://www.zavuch.info/methodlib/134/

. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

CoNOR~ LN E
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http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://keramikos.ru/table.php?ap=table1000405
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

5. ITnanupyemoie pesynomamut uzyuenus npeomema «Xumus»
ITnanupyemoie pe3yiomamol peanuzayuu RPOZPAMMbl RO npeoMenmy «XumMuan:

BreinyckHuk Hayuumca:
®  ONUCHIBATh CBOMCTBA TBEP/BIX, JKUIKUX, FA3000pa3HBIX BEIIECTB, BHIACISS UX CYIIIECTBEHHbIE IPU3HAKHY;
®  XapakTepu30BaTh BELIECTBA MO COCTAaBY, CTPOSHUIO W CBOICTBaM, YCTaHABJIMBATh MPUUMHHO-CJIEICTBEHHBIC CBSI3U MEXK]Y JaHHBIMHU
XapaKTepUCTUKAMU BEIIEeCTBA;
®  pacKpblBaTb CMBICII OCHOBHBIX XMMHYECKUX IOHSATUH: aTOM, MOJIEKYJa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE
BELIECTBO, BAJICHTHOCTb, UCI0JIb3YSl 3HAKOBYIO CHCTEMY XHMUU;
e  u300pakaTh COCTAaB MPOCTEUIIMX BEIIECTB C MOMOUIbIO XMUMHUYECKUX (OPMYN U CYIIHOCTh XMMHUYECKUX PEAKIMHA C MOMOIIbIO
XUMHUYECKHX ypaBHEHUM;
®  BBIYHCIATH OTHOCHUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, a TAK)XKE MACCOBYIO JIOJI0 XMMHUYECKOI'O 3JIEMEHTa B
COEIMHEHUSIX;
®  CpaBHUBATh 10 COCTaBY OKCHUJbI, OCHOBAHMS, KUCIOTHI, COJIH;
e  KJaccu(UIUPOBATH OKCHIIBI U OCHOBAHUS 110 CBOMCTBAaM, KUCJIOTHI M COJTM — TI0 COCTAaBY;
®  ONUCHIBATHh COCTaB, CBOMCTBA U 3HA4Y€HUE (B MPHUPOJAE U MPAKTUYECKOHN NEATEIbHOCTH YEJIOBEKA) IMPOCTBIX BEIIECTB — KUCIOPOJA U
BOJIOPOJa;
e  J1aBaThb CPAaBHUTEJIbHYIO XAPAKTEPUCTHKY XMMHMUYECKUX JJIEMEHTOB M BaXXHEHIIMX COEAMHEHUN €CTECTBEHHBIX CEMEWUCTB IIEJI0YHBIX
METAJIJIOB U T'aJIOTE€HOB;
®  [0Jb30BaTHCS JAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKON MOCY10H;
®  [POBOJUTH HECIOXHBIE XMMHYECKHE OIBITHI M HAOJIO/IEHHS 3a U3MEHEHUEM CBOICTB BEIIECTB B IPOLIECCE UX IPEBpAIICHUI;
coOiroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTU IPY MPOBEJACHUH HAOIIOACHHI 1 OIBITOB;
®  DPa3NMYaTh SKCIEPUMEHTAIBHO KHUCIOTHI W ILIEJNOYH, IOJIb3YSCh WHAMKATOpPAaMH; OCO3HAaTh HEOOXOAMMOCTb COOJIIOJCHHS MeEp
0€30I1aCHOCTH IIPU OOPALIEHNUHN C KMUCIOTaMH U I1EJI0YaMHu.
BoInycKHUK noayuum 603M0HCHOCHb HAYYUMbCS:
® IpaMOTHO 00palaThes C BEIECTBAMU B IIOBCEAHEBHOM KU3HM;
® 0CO3HaBaTh HEOOXOAUMOCTH COOJIIO/IEHUS TPABUJI 3KOJIOTHYECKH 0€30I1aCHOrO MOBEACHUS B OKpYXKAIOIIe MPUpOIHON Cpene;
® IOHUMATh CMBICI M HEOOXOIUMOCTh COOIOJCHUS MpPEIIUCaHHM, MpEeAaraéMblX B MHCTPYKIUSAX MO HCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH H JIP.;
® [CTI0JIb30BaTh MPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH IPH BBIMOJIHEHUN HCCIIEAOBATENIbCKUX IPOEKTOB IO H3YYEHHUIO CBOMCTB,
CIOCOOOB MOJYYEHHSI U PACIIO3HABAaHUS BEIECTB;
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® pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, HCIOJB3YSl CPEICTBA YCTHOIO W IHCBMEHHOTO OOIICHMS, HPOSBISATH TOTOBHOCTH K
YBaKCHHUIO HHOW TOYKHU 3PEHHUSI IPU OOCYKACHUU PE3yJIbTATOB BBIIIOJHEHHON PabOThI;
® OOBEKTHBHO OIIEHWBATh MH(POPMAIIMIO O BEIIECTBAX U XUMHUYECKHX MPOIECCaX, KPUTUICCKH OTHOCUTHCS K TCEBJOHAYYHOU HMH(OpMAIINU,
HEZ00POCOBECTHOH peKiiaMe, KacaroIIecs CIIOJIb30BAHMSI PA3IMYHBIX BEIIECTB.
Iepuoguyeckuii 3aK0H M MepUOAMYECKAsi cMcTeMa XuMUYeckux djiemeHToB [[.A. MenjaesneeBa. CTpoeHue BelecTna.

BeinyckHuK Hayuumcs:

e  iIaccu(UUUPOBATh XMMHUYECKHUE AJIEMEHThl HA METaJUIbl, HEMETAJUIbl, JIE€MEHThI, OKCUABl U TUAPOKCUABI KOTOPBIX aM(OTEpHBI, U
MHEPTHBIE 3JIEMEHTHI (ra3bl) U1 OCO3HAHUS BAXKHOCTHU YIOPSIIOUEHHOCTH HayUYHbIX 3HAHUM;

®  packpsIBaTh CMBICI Iepuoanyeckoro 3akona /.M. Menneneena;

®  ONUCHIBATH U XapaKTEPHU30BATh TAOIMUYHYIO (OPMY MEPHOANIECKON CHCTEMbI XUMUYIECKUX IIEMEHTOB;

®  XapaKkTepU30BaTh COCTAB ATOMHBIX SAEP M PpaCIpe/elCHHE YHUCIIa AJIEKTPOHOB IO JJIEKTPOHHBIM CJIOSIM aTOMOB XMMMYECKUX
3JIEMEHTOB MaJIbIX MEPUOJ0B NEPUOJUYECKON CUCTEMBI, & TAK)KE KAJIUS U KaJbIUs;

®  pa3IMYaTh BUABI XUMUYECKOHN CBS3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJCHTHYIO HEMOJIAPHYIO U METAIITUYECKYIO;

e  u300paXkaTh IEKTPOHHBIC (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHYECKIMHU CBSI3IMHU PAa3HOTO BH[IA,

®  BBIBIATH 3aBHCUMOCTb CBOWCTB BELIECTBA OT CTPOEHHUS €ro KPHUCTAUIMYECKOM peleTKu (MOHHOW, aTOMHOM, MOJIEKYISIPHOM,
METaJNIMYECKON );

®  XapaKTepHU30BaTh XMMHUYECKHE 3JIEMEHTbl M HMX COCJAMHEHHS Ha OCHOBE IIOJIOKEHUS JJIEMEHTOB B IEPUOAMYECKOM CHUCTEME U
0COOCHHOCTEH CTPOEHHUS UX aTOMOB;

®  ONHUCHIBAaTHh OCHOBHBIE NPENNOChUIKH OTKpbiTUs J[.MI. MeHaeneeBbIM MEPUOJUYECKOTO 3aKOHA M TMEPUOAMYECKOM CHUCTEMBbI
XUMHYECKHX 3JIEMEHTOB U MHOTOOOPa3HYI0 HayYHYIO JESTEIbHOCTh YYEHOTI'O;

®  XapaKTepHU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHHE IEPUOAMYECKOr0 3aKOHA M MEPUOJUYECKOW CHUCTEMBl XUMHUYECKHUX
anemenTtoB .M. Meneneena;

®  0OCO3HaBaTh HAyYHBIE OTKPBITHS KaK Pe3yabTaT JIUTENbHBIX HAOIIOCHUI, ONBITOB, HAYYHOU MOJIEMUKH, TIPEOJAOTICHUS TPYAHOCTEH U
COMHEHMH.
BBINyCKHUK nonyuum 03mMo4CHOCIb HAYYUMbCA:

®  0CO3HaBaTh 3HAYEHHME TEOPETHUUECKUX 3HAHUH JJI MPAKTUUYECKOU IEATETbHOCTH YETI0BEKA;

®  ONUCHIBATH M3YYECHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSSI IOTUKY CUCTEMHOTO aHaN3a;

®  MPUMEHSTH 3HAHUS O 32aKOHOMEPHOCTSX MEPUOIUIECKON CUCTEMbl XMMHUECKUX SJIEMEHTOB JIsl OOBSCHEHUS U MPEABUACHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

e  pa3BHBaThb MH()OPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIIYOJIeHUsI 3HaHUN 00 MCTOPUM CTAHOBJIEHUS XMMHUYECKOM Hayku, ee
OCHOBHBIX TOHSITHH, IEPUOIUYECKOTO 3aKOHA KaK OJIHOTO W3 BaXKHEUIIUX 3aKOHOB MPUPOJBI, a TAKXKE O COBPEMEHHBIX JOCTHKEHUSX HAYKH U
TEXHUKH.

MHoroo0pa3ne XuMH4eCKMX peaKkuuid.
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BeinyckHUK Hayuumcs:

e  OOBSCHATH CyTh XUMHUYECKUX MPOIECCOB;

e  Ha3bIBATh IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUUECKUX PEAKIIUA;

e  YCTaHABIMBATh MPUHAICKHOCTh XUMUYECKON PEaKIUH K ONPEACICHHOMY THITY I10 OJHOMY M3 KJIaCCU(PHUIIMPOBAHHBIX IPHU3HAKOB:

1) mo 4uciy U cocTaBy MCXOAHBIX BEIIECTB U MPOIYKTOB PEAKLUH (PEaKIIMU COSAMHEHUS, PA3JIOKEHHs, 3aMeIIeHUs] 1 00MeHa);

2) 1O BBIJCJICHUIO WJIU MOTJIOIEHUIO TEIUIOTHI (PeaKuu SK30TePMUYECKHUE U SHAOTEPMUUECKUE);

3) 110 U3MEHEHHUIO CTENEHEN OKUCIECHUSI XUMUYECKUX IEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIIN);

4) mo obpaTuMoOCTH TIporiecca (peakuu 00paTuMble U HEOOpaTUMBIE);

e  Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKUX PEaKIIHii;

e  Ha3bBaTh (AKTOPHI, BIUSAIONINE HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS;

®  COCTaBJIATH YPABHEHUS DJIEKTPOJUTHUECKON IMCCOLMALMU KUCIIOT, LIEJIOUEH, COJIEeH; MOJIHbIE U COKpAIllEHHbIE MOHHbIE YPaBHEHUS
peakuuii oOMeHa; ypaBHEHUS OKHCIUTEIbHO - BOCCTAHOBUTENBHBIX PEaKIuii;

®  TIPOTHO3UPOBATH MPOIYKTHl XUMHUYECKUX pEaKIuil mo ¢popMynaM / Ha3BaHUSM HCXOJHBIX BEIIECTB; ONPENENATh HCXOJHBIE BEIIECTBA
1o (¢opmysam / Ha3BaHHUSM MPOAYKTOB PEAKIIHH;

®  COCTaBJIATh YPABHEHUS pEaKIMi, COOTBETCTBYIOUIMX I1OCIIEAOBATEIbHOCTH («IEMOYKE») MPEBPALICHUH HEOPraHWYECKHX BEIECTB
pa3INYHbBIX KJIACCOB;

®  BBIABIATH B IPOLECCE IKCIIEPUMEHTA ITPU3HAKU, CBUAETEILCTBYIOIINE O IPOTEKAHUN XUMHUECKOHN peakluu;

®  TOTOBUTBH PAaCTBOPHI C ONPEAECICHHOW MACCOBOM J10JIEH PACTBOPEHHOIO BEIIECTBA;

®  OIpEeleNsITh XapaKTep CPe/bl BOAHBIX PACTBOPOB KUCIIOT U LIEJI0YEH 10 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

®  [POBOJUTH KAUECTBEHHBIE pEaKLMH, MOATBEPKAAIOIINE HATMUME B BOJIHBIX PACTBOPAX BEIIECTB OT/EIbHBIX KATUOHOB M AaHHOHOB.
BBIYCKHUK nonyuum 03mM0ACHOCIb HAYYUMbCA:

®  COCTaBJIATH MOJIEKYJISIPHBIE U MTOJIHBIE MOHHBIE YPABHEHUS IO COKPAILlEHHBIM HOHHBIM YPaBHEHUSIM;

®  [PUBOAMUTH IPUMEPHI PEAKLMH, MOATBEP)KIAIOIIMX CYIIECTBOBAHHWE B3aMMOCBSI3M MEX]y OCHOBHBIMHU KJIaCCaMU HEOPraHWYECKHX
BEIIIECTB;

®  IIPOTHO3UPOBATH PE3YJIbTAThI BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKOW PEaKIINY;

®  [IPOTHO3UPOBATH PE3YNIbTAThl BO3AECHCTBHS Pa3IMYHbIX (PaKTOPOB HA CMEIIEHNE XUMUUECKOTO PABHOBECHS.

MHoroo0pa3ue BelecTs.

BeinyckHuK Hayuumca:

e  OmpeneNniaTh NPUHAAICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAJIbl U HEMETaJUIbl, OKCH]IBI,
OCHOBaHU, KUCIIOTBI, COJIH;

®  COCTaBJIATH (DOPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

®  OmpeleNsITh BAJIGHTHOCTb U CTETIEHb OKUCIIEHHUS DJIEMEHTOB B BEILIECTBAX;

®  COCTaBJIATH (POPMYIIBI HEOPraHUYECKUX COEIMHEHUN MO BAJICHTHOCTSM M CTETEHSM OKHUCJIECHHUS DJIEMEHTOB, a TaKXkKe 3apsijiaM HOHOB,
yKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIEH;
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e  OOBSICHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS (PU3UUECKMX U XUMHYECKMX CBONCTB NPOCTHIX BEHIECTB M HMX BBICHIMX OKCHIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

e  Ha3bIBaTh OOIIME XUMHUYECKUE CBOICTBA, XapaKTEPHBIE ISl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

e  Ha3bIBaTh OOIIME XUMHUYECKUE CBOMCTBA, XapaKTEPHBIE IS KaXKI0TO KJIAcCa BEUIECTB;

®  [IPUBOAUTH MPUMEPHI PEaKLUi, MOATBEPKIAIOIIUX XUMUYECKNE CBOMCTBA HEOPraHMUECKHUX BEILECTB: OKCHUJOB, KUCIOT, OCHOBAHUN U
COJICH;

e ONpEeIeNsaTh BELECTBO — OKUCIUTEID U BELIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKLIMSIX;

®  COCTaBJIATH IIEKTPOHHBINA OallaHC MO MPEI0KEHHBIM CXEMaM PeaKIuii;

®  TIPOBOJUTH JaOOPATOPHBIE OMBITHI, TOATBEPKAAIONINE XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX BEILECTB;

®  TIPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOIOPOJA, KHCIOPOIa, YIIIEKUCIOro Irasa,
aMMHaKa; COCTaBJISATh YPABHEHUSI COOTBETCTBYIOIUX PEAKLIUH.
BhINyCKHUK MOIYYUT 803MOIHCHOCb HAYUUMBCAL:

* IPaMOTHO 00pallaThcs ¢ BEIIECTBaAMU B IOBCEIHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOAUMOCTH COOIIO/ICHUS TIPABUIT SKOJIOTUYECKU 0€30MacHOTO MOBEACHHSI B OKPYKAIOIIEH MPUPOIHON Cpee;

* IOHUMATh CMBICI U HEOOXOJUMOCTh COOJIIO/IEHUS TIPEIUCAHUM, TIPEIaraéMblX B HHCTPYKLHUSAX 110 UCIIOJIB30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUU U JAp.;

* HMCIIOJIb30BaTh MPHOOPETEHHBIE KIIFOYEBBIE KOMIETEHTHOCTH HPU BBIIIOJIHEHUH HCCIIEAOBATEIBCKUX MPOEKTOB 10 W3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIyYEHUS ¥ PACIIO3HABAHUS BEILIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTD, HCIIOJIb3YSI CPEICTBA YCTHOM M MUCHMEHHOW KOMMYHUKAIIUH TPH pabOTe ¢ TEKCTaMU yU4eOHUKA U
JOTIOTHUTEIIFHOU JIUTEPATypOH, CIPABOUHBIMH TaOJIUIIaMHU, TPOSBIATH FOTOBHOCTh K YBRKEHHMIO MHON TOYKH 3pEHUS MPH OOCYXKIECHUU DPE3yIbTaTOB
BBINIOJTHEHHOM paboThI;

* OOBEKTUBHO OIICHMBATh WH(POPMAIMIO O BEIIECTBAX W XHUMHUYECKHX TMpOIleccax, KPUTHUYECKH OTHOCHTHCS K TICEBJOHAYYHOU HHQpOpMAIUH,
HeZI00POCOBECTHON peKIiaMe, KacaroIIecsl UCIIOJIb30BAHUS PA3TUYHBIX BEIIECTB.

* BBIIBIIAITH CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEXK]y BEILIECTBAMU B PAJy: IPOCTOE BEIIECTBO — OKCHJL — T'MJIPOKCHJI — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE MPOEKTHI [0 UCCIIET0BAHUIO CBOMCTB BEIIECTB, MMEIOIIMX BaXKHOE MPAKTHUECKOE 3HAUCHHUE.

Ilhanupyemoie pesynomamot peanuszayuu npozpammol « opmuposanue YY/[» cpedocmeamu npeomema Xumuu:

JIN4HOCTHBIE YHUBEPCAJIbHbIE Y4eOHbIE [1eiiCTBUA

B paMkax eHHOCTHOI0 ¥ IMOIMOHAJIBLHOI0 KOMIIOHEHTOB Oy1yT c(hOPMUPOBAHBIL:

* rpakJIaHCKUH TTATPHOTU3M, JIFOOOBH K Po/TMHE, 9yBCTBO TOP/IOCTH 3a CBOIO CTPaHY;

* YBOXKEHUE K UCTOPUU, KYJIbTYPHBIM U HCTOPUYECKUM ITaMATHUKAM;

* SMOLMOHAJIBHO MOJOKUTEIBHOE NPUHITHE CBOEW 3THUYECKOW HJIEHTUYHOCTH;

* YBOXKEHHUE K JIpyrUM Hapoaam Poccun u Mupa 1 IpUHATHE UX, MEKITHUYECKAS TOJIEPAHTHOCTL, TOTOBHOCTB K PABHOIIPABHOMY COTPYAHUYECTBY;
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* YBaKE€HHE K JIMYHOCTHU U €€ JOCTOMHCTBY, JOOPOXKENATEIBHOE OTHOIIEHUE K OKPYXKAIOIUM, HETEPIUMOCTb K JIFOOBIM BHJAaM HACHJIUS M TOTOBHOCTb
IPOTHBOCTOSTH UM;

* YBa)KE€HHUE K LIEHHOCTSIM CEMbH, JTFOO0Bb K MPUPOJIE, TPU3HAHKUE LIEHHOCTHU 37J0POBbs, CBOETO U APYTUX JIO/IeH, ONTUMU3M B BOCIIPUATUU MUPA;

* TOTPeOHOCTH B CAMOBBIPAKCHUH U CaMOpealTn3allii, COLUAIBHOM MTPU3HAHUY;

* IO3UTUBHAs MOpaJIbHAsl CAMOOLIEHKA U MOpPaJbHbIE YYBCTBA — YYBCTBO FOPAOCTH IIPU CJIEJOBAHUM MOPAJIbHBIM HOpMaM, MEPEKUBAHUE CThIA U
BUHBI IPY X HApYyLICHUU.

B pamMkax aesTeJbHOCTHOIO (II0BeIeHYeCKOro) KOMIOHEHTa Oy1yT cOPMUPOBAHBI:

* TOTOBHOCTb U CIIOCOOHOCTH K YYacTHIO B IIKOJIBHOM CaMOYIPAaBJIEHUU B Ipe/eiaxX BO3PACTHBIX KOMIETEHLMH (JIeXKYpPCTBO B ILKOJE U Kjacce,
y4acTHe B IETCKUX U MOJIOAEKHBIX OOLIECTBEHHBIX OPraHU3aLUAX, IIKOIBHBIX U BHEHIKOJIbHBIX MEPONPHUATHSX );

* TOTOBHOCTb U CIIOCOOHOCTH K BBINIOJIHEHUIO HOPM M TpeOOBAHUH IIKOJIBHOM XKU3HH, IIPaB U 00513aHHOCTEH yUCHUKa,

* YMEHHE BECTH JUAJIOI HAa OCHOBE DPaBHONPABHBIX OTHOUIEHMH M B3aMMHOIO YB&KEHUS U MPUHATHUS, YMEHUE KOHCTPYKTHBHO pa3pelaTh
KOH(JIUKTHI,

* TOTOBHOCTh M CIIOCOOHOCTH K BBIITOJHEHHWIO MOPAJIbHBIX HOPM B OTHOIICHHH B3POCIBIX W CBEPCTHHUKOB B INKOJIC, JOMA, BO BHEYUYEOHBIX BHIAX
NesITeIbHOCTH;

* OTPeOHOCTh B YYaCTHH B OOIIIECTBEHHOH JKU3HU OJMKANIIIEro COUATEHOTO OKPYKEHHsI, OOIIECTBEHHO TOJIE3HOH eI TebHOCTH;

* YMEHUE CTPOUTH KU3HEHHBIE IIJIaHbI C YYETOM KOHKPETHBIX COLUATbHO-UCTOPUUYECKHX, IIOJIUTUIECKUX U IKOHOMUYECKUX YCIOBUH.

BoinycknHuk noxyuum 603mM0o4CHOCMb 05l hOPMUPOBANUA.

* BLIPAICEHHOU YCMOUYUBOU YUeOHO-NO3HABAMENbHOU MOMUBAYUU U UHMEPeca K YUEHUIO,

* 20MOBHOCMU K CAMO0OPA308AHUIO U CAMOBOCNUMAHUIO,

* A0eK8amHOU NO3UMUBHOU CaMOOyeHKU u A-konyenyuu,

* KOMREeMEHMHOCMU 8 Peanu3ayuLu OCHO8 ePANCOAHCKOU UOEHMUYHOCIU 8 NOCMYNKAX U 0esMenlbHOCIU,

* MOPANbHO20 CO3HAHUSA HA KOHBEHYUOHANbHOM YPOGHE, CHOCOOHOCMU K DeUuleHUur0 MOPAIbHLIX OUNeMM HA OCHO8e YUéma NO3UYUll YYACMHUKOS
OuneMMbl, OpUEHMAayUY Ha UX MOMUBLL U YYECMBA; YCMOUYUBOE Ce008AHUE 8 NOBEOCHUU MOPATIbHLIM HOPMAM U SMUYECKUM MPEOOBAHUAM,

* OMNAMUU KaK OCO3ZHAHHO20 NOHUMAHUSL U CONEPENCUBAHUS YYBCMBAM OPY2UX, BbIPANCAIOWEliCsl 8 NOCMYNKAX, HANPAGIEHHbIX HA NOMOWb U
obecneuenue 61a2onoY4US.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

BbInycKHMK Hay4YuTCA:

* [IeJIeT0JIaraHuo, BKIII0Yasi IOCTAaHOBKY HOBBIX LieJIel, TpeoOpa3oBaHue NPAKTUYECKOM 3a/1a4i B I03HABATEIbHYIO;

* CAMOCTOSITEJIBHO aHAIM3UPOBATH YCIOBUS JOCTHIKEHHS 1I€JM Ha OCHOBE y4éTa BBIJICJICHHBIX YYUTENIEM OPUEHTHPOB JECHCTBHS B HOBOM yueOHOM
MaTepuae;

* [IJIJAHUPOBATH IYTH JTOCTH>KEHHUS LIENEH;

* YCTaHABIIMBATH 1€JIEBbIE IPUOPUTETHI;

* YMETb CAMOCTOSITEIIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIIATH UM;

* IPUHUMATDH PEIICHUs B IPOOJIEMHON CUTyalli Ha OCHOBE TIEPErOBOPOB;
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* OCYUIECTBJIATh KOHCTATHPYIOIIUNA U MPEABOCXULIAIONIMI KOHTPOJIb MO pPe3ylbTaTy U MO CHOcO0y AEMCTBUS; aKTyajdbHbIH KOHTPOJb Ha YPOBHE
IPOU3BOJILHOTO BHUMAHUS,

* aJICKBaTHO CaMOCTOSITEIIbHO OICHHBAThH IMPABWILHOCTh BBITOJIHEHUS JACUCTBUS U BHOCUTH HEOOXOIMMBIC KOPPEKTHBBI B HCIIOJHEHUE KaK B KOHIIE
JIEHCTBHSL, TAaK U 110 X0y €0 peaau3alui;

* OCHOBaM IIPOTHO3UPOBAHUS KaK MPEABUICHUS OYAYIIUX COOBITUI M Pa3BUTHSI ITpoIiecca.

Buinycknux noayuum 603mMoHMCHOCMb HAYUUMbCA:

* CAMOCMOSIMENLHO CIMABUMb HOBblE YUeOHbLE Yell U 3a0aylU;

* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 8PEMEHHO21l NepCHeKmuee;

* NpU NIAHUPOBAHUU OOCMUICEHUS Yelell CaMOCMOSIMENbHO, NOIHO U A0EeKEAMHO YUUMbIBAMb YCI08USL U CPeOCMBAd UX OOCIMUNCEHUSL,

* gbIOCISIMD AIbMEPHAMUBHBIE CROCOOBI OOCIMUNCEHUS Yeau U 8bl0upamsv Haubo.iee d¢hhekmueuvlil cnocoo,

* OCHOBAM CamMopezyIAYUU 8 YUeOHOU U NOZHABAMENbHOU 0eAMeNIbHOCIU 8 hopMe OCO3HAHHO20 YNPABIEHUS CBOUM NOBeOeHUeM U 0esimelbHOCMbIO,
HAaNpasieHHol Ha OOCMUICEHUE NOCMABLEHHbIX Yelell;

* OCYUeCmeasAmy NO3HABAMENbHYIO PepeKCUio 8 OMHOUWEHUU OellCBULL N0 PeueHUio YYeOHbIX U NO3HABAMENbHBIX 3A0al,

* A0EKBAMHO OYEHUBAMb 0OBEKMUBHYIO MPYOHOCMb KAK MePY Pakmuiecko2o iy npednoniazaemozo pacxood pecypcog Ha peuteHue 3a0aqu,

* A0eKBAMHO OYEHUBAMb CB0U BO3ZMOICHOCIU OOCMUIICEHUS Yeau ONPeOeNéHHOU CIONCHOCMU 68 PA3IUYHLIX Cchepax CcamocmosimenbHou
oessmenbHoCmu,;

* OCHOBAM CAMOPESYNAYUU IMOYUOHAILHBIX COCMOAHULL

* NpUIA2AMyb 801€8ble YCUNUA U NPE0O0Ne6amb MPYOHOCMU U NPENAMCMEUS HA NYMU OOCTUICEHUS YeJlell.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1elCTBUS

BbInycKHMK Hay4YuTCA:

* YYUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMK PA3JIMYHBIX TO3ULIANA B COTPYIHUYECTBE;

* (hopMynMpoBaTh COOCTBEHHOE MHEHHE U MO3MILUIO, apIryMEHTUPOBaTh U KOOPIMHHPOBATH €€ ¢ MO3MLUSAMHU MAPTHEPOB B COTPYAHUYECTBE MPHU
BbIPa0OTKE 0OIEro peleHnsl B COBMECTHOM 1€ TEIbHOCTH;

* yCTAQHABJIMBATh M CPABHUBATH Pa3Hble TOUKHU 3PEHUs, IPEXkKAe YeM IPUHUMATD PELICHUS U JIeaTh BHIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHHS, CIIOPUTh U OTCTAaUBATh CBOIO MO3ULIMIO HE BPaKACOHBIM /IJIsl ONIIIOHEHTOB 00pa3oMm;

* 33J1aBaTh BOMPOCHI, HEOOXOAUMBIE JJIs1 OpraHU3alMyi COOCTBEHHON AEATENbHOCTH M COTPYAHUUYECTBA C MAPTHEPOM;

* OCYUIECTBJIATH B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMMOIIOMOMIb;

* aJICKBAaTHO MCIIOJIb30BaTh PEUb Ul INIAHUPOBAHUS U PETYIISALUU CBOEH NEATEIBHOCTH;

* aJICKBAaTHO MCIIOJIB30BaTh PEUYEBBIE CPEACTBA VIS PEIICHMS Pa3IUYHbIX KOMMYHUKATUBHBIX 33/]1a4; BJIAJETh YCTHOM M IMCBMEHHOMN pEYblO; CTPOUTH
MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

* oTOOpaXkaTh B peuu (omHcaHue, OObSICHEHNE) COJlepKaHNEe COBEpIIAEMbIX JEUCTBUN Kak B (hopMe TPOMKON COLMAIM3UPOBAHHOM peuu, Tak U B
¢dopme BHYTpeHHEH peyH.

Buinyckuux nonyuum 603MOHCHOCMb HAYYUMBCA:

* YUUMBIBAMb U KOOPOUHUPOBAMbOMIUYHbIE OM COOCMEEHHOU NO3UYUIO OPY2UX JH00el 8 COMPYOHUYecmee;

* YUUmuvleams pasHvle MHeHUs U uHmepecsl u 060CHO8bI8AMb COOCMEEHHYIO NOZUYUIO,

20



* HOHUMAMb OMHOCUMEIbHOCHb MHEHULL U HOOX0008 K peuieHuro I’lp06.71€./l/lbl,'

® npodykmueyo paspeuwtanto KOHd)]luKmbl HAa OCHoee yué’ma uUHmepecos u noauuuﬁ 6cex y4acnHuKoe8, noucCKa U OYyeHKu albmepHamueHblx cnocobos

paspeuterust KOHQbJZuKI’I’ZOG,' 00206apu6amb0}z u npuxodumb K 06M/;€My PpeuLenHuIo 6 COBMECMHOU 0€ﬂm€ﬂbHOCmu, 6 mom ducie 6 cumyayuu CmoJIKHO8EHUA
unmepecoes;

* Opams Ha ceOsl UHUYUAMUBY 8 OPCAHU3AYULU COBMECTHO20 OelicmBus (0el1080e TUOepCmeo);

s 6cmynamo 8 Ouanoe, a Makdxice yuacmeosams 8 KOJIEKMUBHOM 00CYicOeHuu npoobnem, yuacmeosams 6 OUCKYCCUU U apeyMeHMUpo8amy CE0H0
nO3UYUIo, 81A0eMb MOHOJOSUYECKOU U OUAIOSUYECKOU (hopMamu pedu 6 cOOMEEeMCmMEUU ¢ SPAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20
AZbIKA;

* C1e008aMb MOPANLHO-IMUYECKUM U NCUXOTOSUHECKUM NPUHYUNAM OOWeHUs U COMPYOHUYEeCmB8d HA OCHOBE YBANCUMENbHOZO0 OMHOWEHUs K
napmuépam, BHUMAHUSL K JUYHOCIU OPY2020, AOEKBAMHO20 MENCIUYHOCMHO20 80CHPUAMUS, 2OMOBHOCMU AOEK8AMHO Peasupos8ams HA HYHCObl OPYeUx, 6
YACMHOCMU OKA3b18AMb NOMOWb U IMOYUOHATLHYIO NOOOEPIHCKY NAPMHEPAM 8 Npoyecce 00CMUICeHUs 00well yeau COBMeCmMHOU 0esamenbHOCU,

* yempaugamo 3¢hghekmugnvie 2pynnogvle 00CydcoeHus u obecneuusams 0OMeH 3HAHUAMU MeAHCOY YLeHaMU SPYNNbL O NPUHAMUS IPHeKmueHbix
COBMECMHBIX peuleHull;

* 8 COBMECMHOU O0esimeNbHOCMU YEMKO (OPpMYIUPOSams yeau cpynnvl U NO360JsMb €€ YYACMHUKAM NPOSGIsmb COOCMEEHHYI0 dHepauio OJis
00CmudICeHUst SMux yesel.

IMo3HaBaTeIbHbIE YHHBePCAJIbHbIE yUeOHbIE AeiiCTBUS

BBIyCKHUK HAYYIHTCS:

* OCHOBaM pealiu3alliy MPOSKTHO-UCCIICIOBATEIbCKOMN JICATEIIbHOCTH;

* IPOBOJIUTH HAOIIOACHHUE U IKCTICPUMEHT TI0]] PYKOBOJICTBOM YUYHTEJIS;

* OCYILIECTBJIATH PACIIMPECHHBIN MOUCK UH(OPMAIIMU C HCIIOJIB30BAaHUEM pecypcoB Oubimotek u MHTepHera;

* CO3/1aBaTh M MPEOOPA30BBIBATH MOJICITH U CXEMBI JIJISI PEIICHUS 3a1a4;

* OCYIIECTBIIATH BEIOOP Hanbomnee 3pPEeKTUBHBIX CIOCOOOB PEIIeHHUs 3374 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

* TaBaTh OIPEJICTICHIE TOHSATHSIM;

* YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3H;

* OCYIIECTBIIATH JIOTHYECKYIO OTICPAITHI0 YCTAHOBJICHHS POIOBUIOBBIX OTHOIIICHHA, OTPAHHUCHUE TIOHSATHS;

* 0000111aTh TTOHATHUS — OCYIIECTBISAThH JIOTHUECKYIO OMEpaIfio Mepexoa OT BUAOBBIX MPU3HAKOB K POJOBOMY MOHSTHIO, OT TOHATHS C MEHBIIUM
00BEMOM K IOHATHIO C OOJIBIINM 00BEMOM;

* OCYIIECTBIIATH CPaBHEHHE, KJIACCU(PUKAIINIO, CAMOCTOSITEIbHO BBIOMPAsi OCHOBAHUS U KPUTEPUU JJI YKA3aHHBIX JJOTHUECKUX OTEpaIlHid.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* OCHOBAM peqhIeKCUBHO20 YMeHUs,

* cmasums npooiemy, apeyMeHmuposams e€ aKmyaibHOCHb,

* deamv YMO3AKII0UeHUs (UHOYKIMUBHOE U NO AHANO2UU) U 8bI800bI HA OCHOBE AP2YMEHMAYUU.

ITnanupyemoie pesynomamet peanuzayuu npozpammst « @opmuposanue HKT-komnemenmuocmu odyuaromuxcay cpeocmeamu npeomema
xXumuu:
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BbInycKHHUK Hay4YHUTCS:

* BBICTYIIATh C ayAHO-BUICONOAIEPIKKON, BKIIIOUAs BBICTYIJICHUE MEpe JUCTAaHIIMOHHOW ayIuTOpUeH;

* y4acTBOBaTh B 00CYKIeHHUH (ay1n0-BuAe0dOpyM, TEKCTOBBIM (POpyM) ¢ HCIIOIB30BaHUEM BO3MOXKHOCTEH MHTEepHeTa;

* UCIOJIH30BATH BO3MOXXHOCTH AJIEKTPOHHON MOYTHI [T MHPOPMALIMOHHOTO OOMEHa;

* BECTHU JIMYHBIN JHEBHUK (0JI0T) ¢ CIOIb30BaHKUEM BO3MOKHOCTEH VHTepHeTa;

* OCYILECTBIIATH 00Pa30BaTEIbHOE B3aMMOACHCTBIE B MH(POPMALIMOHHOM MPOCTPAHCTBE 00PA30BATEIBHOTO YUPEKICHUS (TI0JIydeHHE U BBHITIOJTHEHUE
3aJjaHui, MOJIydeHne KOMMEHTapueB, COBEPIICHCTBOBaHNE CBOEH paboThl, (hopMupoBaHue MopTdoIno);

* popmupoBaTh cOOCTBEHHOE WH(OPMAIMOHHOE MPOCTPAHCTBO: CO3AAaBaTh CUCTEMBI IMANOK M pa3MeliaTh B HHUX HYXHbIE HH()OpPMAIMOHHBIC
UCTOYHUKH, pa3MeliaTh uHpopmanuio B MHTepHere.

* BBOAUTB PE3YJIbTAThl U3MEPEHUH U Apyrue HUPpoBbIE JaHHBIE AJIs UX 00paOOTKH, B TOM YMCJI€ CTATUCTUYECKON U BU3yaIU3aliH;
* IPOBOJUTH 3KCIIEPUMEHTHI U HCCIIE0BAaHUs B BUPTYaIbHBIX JIAOOpATOPHIX
Buinycknux nonyuum 603MOHCHOCMb HAYYUMbCA.

* 83aUMOO0EUCMBOBAMb 8 COYUAILHBIX CemsiX, pabomamyv 6 2pynne Hao coodweHuem (8uK);
* UCNONIBL308AMb PA3IUYHbIE NPUEMBL NOUCKA UHGDOpMayuu 6 Mnmepheme 6 x00e yueOHOU OesimeibHOCHU.

* IPOBOOUMb eCMECMBEHHO-HAYYHbIE U COYUAIbHbIE USMEPEHUS, 8600UMb Pe3YIbMambl U3MEPeHUll U Opyux Yupposvix OaHHbIX U 0Opabamvieams
Ux, 8 MOM Huciie Cmamucmu4ecky U ¢ NOMOWbI0 U3YAIUZAYUL,

® anHanlusupoeamsv pe3ylbmamnbl ceoell 0esimeIbHOCmu U 3ampadueaembsvlx pecypcoe.

Ilnanupyemoie pesynomamot peanuzayuu npozpammut « OCHo6bl yuedOHO-ucc1ed008amenbcKoll u nPOeKMHOU 0eAmeabHOCHU) CPeOCmeamu
npeomema xumuu:

BbInmyckHUK Hay4uTCS:

® INTAaHUPOBATh W BBINIOJIHATH y‘IC6HO€ HUCCIICAOBAHUE U y‘Ie6HBII>i IMMPOCKT, UCIOJb3Yysd O60py&OBaHI/I€, MOACIHN, METOABI U HpI/IéMBI, aZICKBATHBIC
uccienyeMoil mpoobeme;

* BBIOMPATH U KCIIOJIb30BaTh METO/IbI, PEJIEBAHTHBIE pacCMaTpuBaeMoil nmpooOieme;
* ICHO, JIOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3pEHHs, HCIOIb30BATh S3bIKOBBIE CPECTBA, a/IeKBaTHBIE 00CYyXk1aeMoi polieme;
¢ OTJINYaThb Q)aKTBI oT CY)KHGHHfI, MHEHHUH 1 OILICHOK, KPUTHUYCCKN OTHOCUTLCA K CYXKJACHUAM, MHCHUAM, OICHKAM, PCKOHCTPYUPOBATH UX OCHOBAH MU,

* BUACTb U KOMMCHTUPOBATHL CBA3b HAYUYHOT'O 3HAHUA W IHCHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX CY)KI[eHI/Iﬁ IIpu MOJYYCHHUH, PACIIPOCTPAHCHUUN H
MMPUMCHCHUHN HAYYHOI'O 3HAHMHA.

BblnyCKHLlK noyuyum 603MOAHNCHOCNIb HAYYUMbCAL!

® camocmosAameilbHO 3a0yszeamb, niaHupoeams U 6blNoOJIHAMb yqe6Hoe uCCJlé@O@GHue, y‘l€6Hblﬁ u couuaﬂbezd npoekm,
® UCnojibzoeantob OOZGC)K)}, ozapeHue, UHmyuyuro,

® UCnoJjsibzoeams maxKue ecmecmeeHHO-Hay4Hble Mmemoovl U l’lpuéMbl, KdK a6cmpa2up06aﬂue om npu@xodﬂu;ux qbakmopoe, npoeepka Ha
coemecmumocms C ()pyZI/lMI/l uzeecmHvimu qbaKmaMu,'

® OCO3HAaeambv C6010 omeemcmeeHHOCmMb 3d docmoeepﬂocmb NOJIYYEHHbIX BHAHUU, 30 KAYeCmMB0 8bINOJIHEHHO20 npoexkm.
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Cucmema OoUueHueanus 6 npedmeme xumusn:

1. OneHka yCcTHOro oTBeTA.
OT1meTka «5» :
- OTBET IOJIHBII U MPaBWJIbHBII HA OCHOBAHUHU U3yYEHHBIX TEOPHil;
- Marepuai U3J0KEH B OMPEICIICHHOMN JIOTHYECKOM MOCIe0BaTeIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITEJIbHBIN.
OTMeTKAa «4» |
- OTBET IOJIHBII U MPaBWJIbHBII Ha CHOBAaHUH W3YYEHHBIX TEOPUL;
- MaTepuall U3J0KEH B ONpPE/IeICHHON JOTUYECKOHN MOCIIeI0BATEIbHOCTH, MPHU TOM JOIYIICHBI JIBE-TPU HECYIIECTBEHHbIC OMIMOKH, UCIIPABICHHBIE 110
TpeOOBAHUIO YUUTEIS.
OT1merka «3» :
- OTBET IOJIHBIH, HO TPHU 3TOM JIONYIIEHA CYIIECTBEHHAs OINOKA WM OTBET HEIOJIHBIN, HECBA3HBIN.
OT1meTka «2»:
- TIpU OTBETE OOHAPYKEHO HEMTOHMMAHHE YYalMCsI OCHOBHOTO COZepKaHMs y4eOHOT0o MaTepuaia Uilu JONMYILIEHbl CYIIeCTBEHHbIE OMMOKH, KOTOpBIE y4a-
IIUICS HE MOXKET UCTIPABUTH MPU HABOSIINX BOIPOCAX YUUTENSA, OTCYTCTBHE OTBETA.
2. OueHkKa IKCepUMEHTAJIBHBIX yMeHMil. OlleHKa CTaBUTCSA HA OCHOBAaHUH HAOIIOACHUS 32 YUAlTUMUCS U MMCbMEHHOTO OTYeTa 3a padoTy.
OrmeTka «5»:
- paboTa BHINOJIHEHA MOJTHOCTHIO U MPABUIBHO, ClieJaHbl MPABUIbHbBIC HAOIIOACHUS U BBIBOIBL;
- DKCIEPUMEHT OCYILECTBIICH M0 TUTAaHY C y4€TOM TEXHHKH O€30MaCHOCTH M MPaBUJI pabOTHI C BEIIeCTBAaMHU U 000PYA0BaHUEM;
- TPOSBJICHBl OPraHHU3AI[MIOHHO - TPYIOBBIE YMEHUS, MOJIJCPKUBAIOTCA YUCTOTa pabodero Mecra W MOPAIOK (Ha CTOJNe, SKOHOMHO HCIONb3YIOTCS
pPEaKTUBBI).
OTmeTka «4» :
- paboTa BBHITIOJIHEHA TPABWIBHO, CHEJaHbl IPABWIbHBIC HAOMIOICHUS] M BBIBOJBI, HO TIPH 3TOM DKCIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOIMYIIEHbI
HECYIIECTBEHHBIE OLTHOKHU B paboTe C BEIIeCTBAMU U 000PYIOBAaHUEM.
Ot1meTka «3»:
- paboTa BBINOJIHEHA MPABUIIHLHO HE MEHEE YeM HaIOJIOBUHY WITU JIOMYIIEHA CYIIECTBEHHAs OIINOKa B X0JIe SKCIIEPUMEHTA B 00BACHEHUH, B 0DOPMIICHUH
paboThl, B COOJIIO/IEHNH MPAaBUII TEXHUKU O€30MMaCHOCTH Ha paboTe ¢ BELIECTBAMH U 000PYAOBAHUEM, KOTOpas UCIPABIIAETCS O TPEOOBAHUIO YUUTEISL.
OTmeTKa «2»:
- jonymieHsl aBe (u 0oyee) CYIIECTBEHHBIE OIIMOKH B XOJ€: JIKCIIEPUMEHTa, B O0BSICHEHNWH, B 0OPMIICHHH PabOThI, B COOIIOJEHUU MPABUI TEXHUKHU
0€30MacHOCTH MPH padoTe C BEIIECTBAMHU M 000PYyI0BaHHEM, KOTOPBIC YUAIHIICS HE MOKET UCIIPABUTD JIaXe M0 TPEOOBAHUIO YUUTEINS;
- paboTa He BHINIOJIHEHA, y YYallleroCsl OTCYTCTBYET IKCIIEPUMEHTAIbHbBIC YMEHUS.
3. OuneHka yMeHHil peliaTh pacyeTHbIe 3a/Ja4H.
OTmerka «5»:
- B JIOTMYECKOM PACCY>KJICHUH U PEIICHUHU HEeT OIUOOK, 3a/iadya pelieHa pallMoOHAIBHBIM CIIOCO00M;
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OTmeTka «4»:
- B JIOTHYECKOM PACCYXJICHHUU W PEIICHUS HET CYIIECTBCHHBIX OIMOOK, HO 33aJa4a pelieHa HepalMoHATBHBIM CIIOCOOOM, WITH JIOMYIICHO HE 0ojee IBYX
HECYIIECTBEHHBIX OIIMOOK.
OT1meTKa «3»:
- B JIOTHYECKOM PaCCY>KJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIICCTBEHHAs OTMOKA B MATEMAaTHYECKUX pacyeTax.
OTmeTKa «2»:
- UIMEETCsI CYIIECTBEHHBIC OIMUOKH B JIOTHYECKOM PACCY)KJICHUH U PEIICHUH.
- OTCYTCTBHME OTBETA Ha 3aJaHUE.
4. OuneHka NUCbMEHHBIX KOHTPOJIbHBIX Pa0oT.
OTmeTka «5»:
OTBET MOJIHBIN U MPAaBWIbHBIA, BO3MOHA HECYIIECTBEHHAs OIINOKA.
OTmeTKa «4»:
OTBET HETIOJIHBIN WK JIOMYIIEHO He 0oJiee TBYX HECYIIECTBEHHBIX OMIMOOK.
OTmeTka «3»:
paboTa BBIITOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEeHA OJTHA CYIIICCTBCHHAs OITMOKA U IIPH 3TOM JIBE-TPU HECYIIECCTBECHHBIC.
OTmeTKa «2»:
- paboTa BHITIOJHEHA MCHBIIIE YeM HATOJOBHHY WIIH COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBITIOJIHCHA.
[Ipu orieHKe BHITIOTHEHMSI TUCHBMEHHON KOHTPOJIBHOU PaboThl HEOOXOIMMO YUYUTHIBATh TPEOOBAHUS eAMHOTO Op(HOorpaduIecKoro pekuma.
5.0uenka TecToBbIX padoT.
TecTsl, cocTosIIINE U3 MATH BOIIPOCOB MOXKHO MCIOJB30BaTh MOCIIE U3yUeHUs Kaxaoro matepuaina (ypoka). Tect u3 10—15 BompocoB HCob3yeTcs
IUTSE ieprogudeckoro KoHTposs. Tect u3 20—30 BompocoB HEOOXO0IMMO UCIIONIB30BATh JUISI UTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHNUM KUCTIONB3YETCS CIENYIONIAs KA JJIsl TECTa U3 TISITH BOIIPOCOB
* HET OITMOOK — OIICHKA «5»;
* 07lHA OIIMOKA - OIIEHKA «4»;
* JIBE OITMOKH — OIIeHKa «3»;
* TPU OLIMOKH — OLIEHKA «2.
s recta u3 30 Bompocos:
* 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUJIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBWIBHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIE 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Ouenka npoexkra. [IpoekT OIEHHBACTCS MO CIEAYIONIMM KPUTEPUSAM:® COOJIOIcHHE TPpeOOBaHU K ero 0(hOpPMIICHHIO;* HEOOXOAMMOCTh M JOCTATOYHOCTH IS
PaCKpBITUS TEMbI IIPUBEJICHHON B TEKCTE TPOEKTa WHQPOPMAITUH;* yMEHHE 00yJaroIerocsi CBO0OIHO U3JiaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B TIPOCKTE;
* crtocOOHOCTH 00YUAIOIIETroCs MOHATH CYTh 33/1aBaeMbIX WICHAMH aTTECTAIIMOHHOW KOMHCCUH BOIPOCOB U C(POPMYIHPOBATH TOUHBIC OTBETHI HA HUX.
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6. Ipunooscenusn k padoueii npozpamme

KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHHUE YPOKOB XUMHWMU B 8 KJIACCE

(2 YACA B HEJEJIIO).
Ne Jlara
ypoka | YPoxa Tema ypoka /3
Paszpnen 1. OcHOBHBIE NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NpeacTaBiaeHnii) (54 yaca).
1. [Ipenmer xumum.
. §1-2 Bomp. 1-4 ctp. 6-7,
BemectBa 1 ux cBoicTBA.
BOMp. 5 — MUCHM.
MeTo/1p1 TO3HAHUS B XUMUU: HAOIIO/ICHUE, SKCTIEPUMEHT
2. [TpakTuyeckas padora Nel. §3
[lpaBuna TexHUWKH O€30MACHOCTH TMpU paboTe B XUMHUYECKOM KaOuHere. (O3HaKOMIICHHE C
71a00paTOPHBIM 000PYIOBAaHUEM.
3. YucTeie BemecTBa 1 CMECH. §4, Bomip.1-5, ctp.17
4, [Ipaktuueckas padora Ne 2. OuuncTtka 3arpsi3HEHHON TOBAPEHHOU COJIH. §5, ynp.5-6, ctp.20
5. ®u3nuecKkue U1 XUMHUECKHUE SIBJICHUS. XUMUUYECKHE PEaKIINH. §6, cTp. 24, Bomip. 1-3 +
TECTOBBIE 3aJJaHUs
6. ATOMBI 1 MOJIEKYJIbI, HOHBI. §7-8, Bomip. 1,3,5,8, ctp 28 +
TECTOBBIE 3aJJaHUs
BemiecTBa MOJIEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.
7. IIpocTeie U ClOKHBIE BEWECTBA. XUMUUYECKUE DJIEMEHTHI. §9,10 Bomp.1,3 + TecThl cTp.

36
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OTHOCHUTENbHAS aTOMHAs Macca XMMHYECKUX 3JIEMEHTOB. 3HAKH XMMHYCCKUX 3JICMECHTOB

§11, 12 Bomp. 1,3 + TecThl

cTp.41

0. 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB §13, Bomp. 2, cTp.46
10. Xumuaeckue ¢hopmysbl. OTHOCUTEIbHAS MOJICKYJIIpHAs Macca. §14, Bomip. 2,3,4, cTp. 49
11 Brraucnenue no xumuueckum popmynam. MaccoBasi 10715 3JIEMEHTA B COSTUHEHHH. §15, Bomp. 2,4 + TecTsl,

cTp.53-54
12. BanenTHoCTh XMMHUYECKUX 3IeMEHTOB. OmpeneneHre BaJCHTHOCTH 3JIEMEHTOB 1o ¢opmynam ux | §16, Bomp. 3,4 + TecTsl, CTp.

COEIMHEHUN 48
13 CocraBiieHre XUMHUYECKUX POPMYJI 110 BAJICHTHOCTH §17, Bomp. 2,5,7, ctp.60
14. ATOMHO-MOJIEKYJIIPHOE YUEHUE. §18, Bomp.2,3, cTp.62
15. 3aK0H COXpaHEHUsI MaCChl BEIIECTB. §19, Bonp. 1, 4 + Tectol, CTp.
65

16. XUMUYECKUE YpaBHEHUSI. §20, Bomip. 3, 4, 6, cTp. 67-68
17. TuIbl XUMHUYECKUX PEaKIIHit §21, Bomp. 2,3, ctp.71
18. [ToBTOpenue u 06061eHue no Teme «llepBoHadanbHbIE XUMUYECKUE TIOHATHUS §1-21 nosrop., ynp. 3,

ctp.58, ynp.4,ctp 60, ymp. 3,

cTp. 67

19. Konumponsnas paboma Nel no meme: «Ilepeonauanvhnvie xumuyeckue NOHAMUAY.
20. Kucnopon, ero o6mas xapakTepucTuka , HaX0XJIeHHUE B IPUPOJIC U TIOJTYUCHHE . §22, Bomip. 1, 4, 6, ctp. 75.
21. CaoiicTBa KHCIOPOJA. §23, Bomip. 4, 6, 7, ctp. 80
22. [Ipumenenne kcnopona. KpyroBopor kuciaopojia B Ipupoie § 24, ymip. 4,5+ tecTsl c. 83.
23. [TpaxTuueckast padota Ne3. IlonydyeHue u cBoiicTBa KMCIIOpOAA. §25
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24.

O30H. AJIOTpONUS KUCIOPO1a

§26, Bonp. 1 + TecThl, cTp. 87

25. Bo3znyx u ero cocras. §27, Bomp. 1, 3, 4, ctp. 91
26. Bonopon, ero obmas xapakTepucTuKa U HaX0XACHHUE B IPUPOJIE U TIOTyYECHUE §28, Borip. 2, 4 + TecThl, CTp.
96
27. Xumunueckue cBoicTBa Bojgopoaa. [Ipumenenue. §29, Bomp. 3, 4, ctp. 101
28 [Tpaktrueckas padora Ne4. «[lomydeHue BoAOpOIa U UCCICAOBAHKUE €TO CBOMCTBY» §30
29. Boga. §31, Bomp. 1, 4, 5, cTp.106
30 XUMHUYECKUE CBOMCTBA W NMPUMEHEHHE BOJIBI. §32, tectsl, ctp. 109
31 Boma — pactBopurens. PacTBopsl. §33, Bomp. 5 + TecThl, CTp.
113
32 MaccoBasi 10J1s1 paCTBOPEHHOI'O BEIIIECTBA. §34, Bonp. 4, 5, ctp. 116
33 Pemmenune pacuetHbix 3agau «HaxoxaeHre MaccoBO JOJU paCTBOPEHHOTO BEILIECTBA B PaCTBODE. §34 nostop., 3agauu 7, 8, 9 +
TeCThl, cTp. 117
34. [Tpaktuyeckas pabGota Ne5. IlpuroTtoBieHue pacTBOpa ¢ OINpEAETICHHOM MaccoBoil noneit §35
PacTBOPEHHOTO BEIECTBA (COJIN)
35. [ToBTOpenue n o6odmenue mo remam «Kucmnopony, §22-35, 3amauu: 6 ctp.117, 4
«Bomopony, «Boma. PacTBopsi». ctp. 113, 2, ctp.106
36. KonTpouabsnas pabora Ne2 o remam «Kucnopon», «Bogopon», «Bona. PactBopsi».
37. Konnuecto BemectBa. Mounb.. Moisipaas macca. §36, Bomip. 3, 5 + TecThl,
ctp.122
38 Brluucnenus ¢ UCNoJIb30BaHUEM MOHATUHN «KOJMYECTBO BEIIECTBA» U «MOJISIPHASI Maccay §37, Bomp. 1,2, cTp.125
39 3akoH ABorajipo. MOJISpHEII 00bEM T'a30B. §38,ctp. 126-127, Bomp. 1,

cTp. 128
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40.

OTHOCHUTENbHAS IIJIOTHOCTE Ta30B

§38,ctp. 127 -128, Bomp. 3,

ctp. 128

41 OOBbeMHBIE OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKIUAX. §39, 3amaum 2, 3, ctp 130.

42 Oxcuasl. §40, Bomip. 2, 4, cTp. 135

43. [I'unpokcunbl. OcHOBaHUS: Kiaccu(UKaIys, HOMEHKIATYpa, OTyueHUE. §41, Bomp. 2, 3agaya 3, cTp.

139

44 XHUMHUYECKUE CBOMCTBA OCHOBaHUH. §42, Borip. 2 + TecThl, CTP.
144-145

45. AmboTepHbIe OKCUIBI U THIPOKCHU/IBI. §43, Bomp. 4 + TecThl,
cTp.148

46. KwucnoTel. §44, Bormip. 3, 3amaya 4, cTp.

152
47, 48. XHUMHUYECKHE CBOMCTBA KUCIIOT §45, Bomip. 3, 4, cTp. 155
49, Comnn. §46, Bomp. 2, 3, ctp.160
50. XHUMHUYECKHE CBOMCTBA COJICH §47,ctp. 161-162, Bomip. 1, 5,
ctp. 164

51 ['eneTndeckast CBA3b MEXIy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX COCTMHEHHI §47,ctp. 163-164, Bomip.3,
ctp.164

52. [Ipaktuueckass pabora Ne6.Pemenue skcriepuMeHTaIbHBIX 3a7a4 M0 Teme «BaxHelinme Kiacchl §48

HEOPTaHUYECKUX COCTMHCHUIN
53. [ToBTOpenne u 0600MIEeHNE TI0 TeMe «BakHelre Ki1acchl HEOPraHUIECKUX COCTMHECHUI) §40-47, ynp.2, ctp.164,
o4, KonTtpoubHnas padora Ne3 no teme: «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUI.
Pa3nen 2. [lepuoanyeckuii 3aKoH U nepuoanyecKkas cucrema xumudeckux iemenToB .. Menneneea. Ctpoenue aroma. (6 4acon)
55. Knaccudukanus XuMHYECKUX JIEMEHTOB. §49, Bomp. 1, 3, S cp. 171
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56.

ITepuoanueckuii 3akon /. . Menneneena.

§50, Bomp. 2, 3amava 3 +
TecThl, cTp. 176

57. [Mepuoauueckast TabIMIIa XUMHYECKUAX SJIEMEHTOB §51, Bomip. 3, TecTsl, cTp.180
58 Crpoenue aToma. §52, Bormip. 3 + TecThl, CTp.
184
59 Pacnionoxenue 31eKTpOHOB 110 SHEPrETUYECKUM YPOBHSIM. §53, Tectsl, cTp. 188
60. 3HaueHHEe ePUOANYECKOr0 3aKOHA. §54, Bonp. 1, 3, ctp.190
Pa3zgea 3. Ctpoenne BemecTBa. Xumu4ieckasi CBsi3b. (6 yacon)

61. 3JI€KTpOOTpI/IIIaTeJII>-HOCTI) XUMHNYCCKHUX DJIECMCHTOB §55’ BOIIP. 1+ TECTBHI, CTP.
193

62 OCHOBHBIE BB XUMUYECKON CBSI3U §56, ctp.194-196 2 (0, B), 3,
ctp.198

63 HonHast cBsI3b §56, ctp. 196-198, Bomp. 4,

cTp.198
64 CreneHb OKUCIICHHS. §57, Bomp. 1, ctp. 202
65. IToBTOpenue u oboodIeHue 1Mo Teme: «CTpOeHHE BeIIeCTB. XUMHUYECKasi CBSI3b) §55-57 IOBTOP., TECTHI
ctp.193
66. KoHntponbHas pa60Ta Ne4 o Temam: «Ileproguueckuii 3aKOH U MIEPUOMIECKAst CHCTEMa X UMUIECKUX
snemenToB /1. 1. MenneneeBa»
Pe3epBHoe Bpems.(2 1aca).

67 O06o0menune, cucTeMaTr3arus U KOPPEKIUs 3HAHUKM yJaIuXxcs 3a Kype XuMuu § Kacca PaGora ¢ Tecramu (WHI.
3a/IaHMS).

68 HroroBoe TecTupoBaHue 3a Kypc 8 Kiacca
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