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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nmporpaMma 1o XMMHUH U1 00y4JaroImuxcs 8 KJIacCoB cocTaBlieHa Ha ocHoBe TpeGoBaHMii K pe-
3yJIbTaTaM OCBOECHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus, Mpe-
cTaBIeHHbIX B DefepabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO 00I1Iero oopaso-
BaHU, C YIETOM pacnpeiel€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TpeOOBaHUN K Pe3ylIbTaTaM OCBOSHHS OC-
HOBHOI 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 001Ier0 00pa30BaHUs U 2JIEMEHTOB COAEP)KaHUs, Mpe/-
CTaBJICHHBIX B Y HUBEPCAIHLHOM KOJIU(PHUKATOPE M0 XMMHUH, a TAK)Ke Ha OCHOBE [IpuMepHO IporpaMMel
BOCIUTaHMsI 00yUarOIIKXCsl IPH MTOJy4YEHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
MperoiaBaHus yueOHOTo npeaMeTa « XuMus» B 00pa3oBaTesIbHBIX OpraHu3anusx Poccuiickoit
®enepanyy, peanu3yoLnX OCHOBHbIE 0011e00pa3oBarenbHble IporpamMmmsl (yTB. Pemmennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMUS»

Bxnan yuebnoro npenmera «XuMus» B TOCTHXKEHUE 1IeJIell OCHOBHOTO 00111ero o0pa3oBaHus 00yCciIoB-
JIeH BO MHOTOM 3HAUY€HHUEM XMMUYECKON HAYKH B NMMO3HAHUH 3aKOHOB MIPUPO/IbI, B PA3BUTHH MPOU3BOIH-
TETBHBIX CUJI 00IIECTBA U CO3/JaHUU HOBOM 0a3bl MaTEPUATBLHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK pacipoCTpaHuia CBOE BIMsIHUE HA BCE 00JACTH YeI0-
BEUECKOTI'0 CYLIECTBOBAHMUS, 3a1aJla HOBOE BUJEHUE MUPA, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOU
KYJIBTYpPBI, HCOOXOMMBIM YCIOBHEM XU3HU OOIICCTBA: 3HAHUE XUMHH CITY)KUT OCHOBOH JIJIs1 pOPMUPOBAHUS
MHUPOBO33PEHHUSI UETIOBEKA, €r0 MPEACTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT
dbopMUpyeMbIe XUMUEH MPEACTABIICHUS O B3aMMOITPEBPALICHUSAX SHEPTUU B 00 SBOJIFOIMH BEIIECTB B TPH-
poJie; coBpeMeHHasi XMMHUS HallpaBlieHa Ha pelIeHne TI00aIbHBIX MPOOIeM YCTOMUMBOTO pa3BUTHS YeIOBE-
4eCTBAa — ChIPbEBOM, SHEPT€TUUYECKON, TUIIIEBON U 3KOJIOTHYECKON O€301MacCHOCTH, TPOOIIEM 3/IpaBOOXpaHe-
HUSL.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B maHe conpanin3anuy OHO SBIISIETCS OJHUM U3 YCIOBHI () OPMHUPOBAHUS
WHTEJUICKTa JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHSI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBATh B MHOTOOOpa3HOM
KHM3HHU OOLIECTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3/10POBbIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAaHUU PA3INYHbIX
MaTepHajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pazoBaHNE B OCHOBHOM IITKOJIE SIBISIETCS] 0230BBIM 110 OTHOIICHHUIO K CHCTEME OOIIEeTO XU-
MHUYECKOT0 00pa3oBaHus. [l03TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pPean3yeT MPHUCYIIUE 00ImeMy
XUMHYECKOMY 00pa30BaHUIO KITFOUEBBIE IEHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIapCTBEHHBIE, OOIIIECTBCHHBIE U
WHIUBUIYaIbHBIE TOTPEOHOCTH. DTUM OINPEAETSETCS CYIIHOCTh OOIIEH CTpaTeru 00y4eHHsI, BOCTUTAHUS U
Pa3BUTHI 00YUAIOMIUXCS CPENICTBAMH YUEOHOTO MpeIMeTa « X UMUS).

N3yuenune mpenmera: 1) cnocoOCTBYET peann3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (PopMUpoOBa-
HUS KYJIBTYpPhI THYHOCTH, €€ 0011eil 1 (PyHKIIMOHAIBHOM rpaMOTHOCTH; 2) BHOCHT BKJIa] B (hOpMUPOBa-
HUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSITENIbHON Y4eOHOM
ACATCIIBHOCTH, SKCIICPUMECHTAJIbHBIX U UCCIICA0BATCILCKHUX yMeHHﬁ, HCO6XOJII/IMI)IX KaK B HOBCG)IHCBHOﬁ
KHU3HU, TaK U B IPO(PECCUOHATBHON 1eATEIbHOCTH; 3) 3HAKOMUT CO CHEIM(PHUKON HAyYHOTO MBIIICHUS,
3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsi[]a HA €IMHCTBO MPUPOJIbI M YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) criocobcTByeT hopMu-
POBaHMIO [IECHHOCTHOI'O OTHOIIEHMSI K €CTECTBEHHO-HAYUYHbIM 3HAaHUSM, K IPUPOJIE, K UEIOBEKY, BHO-
CHT CBOM BKJIa/l B 9KOJIOTHUECKOE 00Pa30BaHUE IKOJIBLHUKOB.

HasBannple HampaBieHUs B 00y4SHUN XUMHUU 00ECIICUNBAIOTCS CIEITUGPUKON COMep)aHUS TTPEaMETa, KO-
TOPBIi1 SIBJISIETCS MEAArornYecky alaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XMMHHU Ha ONPeAeIEHHOM
Jrare €€ pa3BUTHS.

Kypc XxuMuu OCHOBHO# HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOLIMMHCS OCHOB HEOPTaHUYECKOM
XMUMHUHU 1 HEKOTOPBIX MOHATHH U CBEICHUH 00 OTAEIbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

Ctpykrypa coaep:kanus rnpeamera chopMUpoOBaHa Ha OCHOBE CUCTEMHOT0 MOJX0/a K ero uzydenuro. Co-
JepKaHUE CKJIAJbIBAECTCS U3 CUCTEMBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUH O
XuMHUYecKol peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl IO MPUHIIUITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUM PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO yye-
HUS KaK OCHOBBI BCEro ecTecTBO3HaHus, ypoBHs [lepuonnyeckoro 3akona /I. . MenneneeBa kak OCHOBHOTO
3aKOHA XMMHHU, YICHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H, MPEACTABICHUH 00
ANEKTPOJIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUsI pacCMaTpUBAIOTCS Ha OC-
HOBE AMITMPUYECKHU TOITYIECHHBIX U OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIE0BATENLHO OT OJHOTO YPOB-
HS K JPYTOMY, BBIONHSS (YHKIIUN OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOT0 IPUMEHEHUS U MTOJIyYE€HUS N3Y4aeMbIX BEILECTB.

Takast opranu3anus cojepKaHus Kypca crnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM coCTaBIstoIei
HAYYHOI KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM obecnieunBaeTcss BO3MOKHOCTh
¢dopmHpoBaHUs y 00y4arOIIUXCs IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HAHHMIO U METO/aM II03HaHUS B
Hayke. BaxHO Tax)ke 3aMETUTh, YTO OCBOCHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHuio nepBocTeNneHHON 3HAYUMMOCTH NP peann3aii 00pa3oBaTeNbHbIX (PYHKINUN peaMe-
Ta«XUMUS» TPAAULUOHHO OTHOCAT (POpMUPOBaHNE 3HAHUI OCHOB XUMUYECKOI HayKH Kak 00J1acTH COBpe-
MEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIBTYpBl. 3a7a4a MpeMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUIN —Ba)kHEHIINX
(akToB, MOHATUH, 3aKOHOB U TEOPETHUUECKUX TOJIOKEHUH, TOCTYHBIX 0000IIeHNUH
MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAyKH, 3HAHUI O HayYHBIX METOJaX U3Y4YECHHMsI BELLIECTB U XUMUYe-
CKHX peaklui, a Takke B (GOPMUPOBAHUM U PA3BUTHH YMEHHUI U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C
IUTAaHUPOBaHHEM, HAOII0/IEHUEM U MIPOBEICHUEM XUMUYECKOT0 SKCIIEPUMEHTa, COOJIIOICHUEM IIpaBuI 6e3-
OTIACHOTO OOPAIEHUS C BEIIECTBAMH B [IOBCETHEBHOM JKU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero oopazoanus. CeromHsi B 00pa3oBaHuU 0c000 3HAYUMOM TIPH-
3HA&TCs HANPaBJIEHHOCTh O0YYEHMS Ha pa3BUTHE U CAMOPA3BUTHE TUYHOCTH, POPMUPOBaHHUE €€ MHTEIJICK-
Ta 1 o01Iel KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJI0IDKATh CBOE 00pa3oBaHMe
CaMOCTOSITENTbHO CTAHOBUTCS OJHOW U3 BAKHEHIINX QYHKIMNA yueOHBIX MPEAMETOB.

B cBs131 ¢ 3TUM NIpU U3YYEHUU MIPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE MPUOOPEITH TaKne
LEJH, KaK:

dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOMN TNYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOATEIILHOMY MIPUHSITHIO PEIICHH, CIIOCOOHON aJanTHPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM
KU3HH,

HaITpaBJICHHOCTb O6y‘IeHI/I$I Ha CUCTCMATHYCCKOC HpI/IO6H_ICHI/Ie yqalmuxcs K CaMOCTOSTEIbHOMI



M03HABATEIBHOM JESITEIbHOCTH, HAYYHBIM METOAM MO3HAHUS, OPMUPYIOIIMM MOTHUBAIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

obecrnieueHrne yCcIoBHii, CIIOCOOCTBYIOIINX MPUOOPETEHUIO 00YJIAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOM Jes-
TEJILHOCTH, TIO3HAHMSI U CAMOTIO3HAHUS, KITFOUCBBIX HABBIKOB (KJTFOUEBBIX KOMITETCHIINH ), UMEIOIIUX YHUBEP-
CaJIbHOE 3HAYCHUE IS PA3JIMYHBIX BUIOB JICATEIILHOCTH;

bopMupoBaHUEe YMEHHI OOBSICHATH M OIICHUBATH SIBIICHHUS OKPY)KAOIIET0 MUPa Ha OCHOBAHUH 3HAHUU U
OIIBITA, TIOJTYYCHHBIX MTPH U3YUCHUH XUMHUU;

bopmupoBaHUE Y 00yUarOIIUXCS T'YMAHUCTUUYECCKUX OTHOIICHUH, TOHUMAaHMS IIEHHOCTH XMMUYCCKHUX 3Ha-
HUH [T BEIPAOOTKHU 3KOJIOTUYECKH 11€JIeCO00Pa3HOro MOBECHUS B OBITY M TPYIOBOU JACATEIBHOCTH B IIEIISAX
COXpaHEHHsI CBOCTO 3/I0POBbSI M OKPYXKAIOLICH TPUPOTHOM CPEIbl;

pa3BUTHE MOTUBAIMU K OOYUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha OCHOBE YCBO-
CHHUs 00IICUEIIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPOQUIIS U HAIIPABICHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesioBeka. Tena u BemectBa. PU3nyecKue CBOMCTBA BEILIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTHEe 0 MeTOAaX MO3HAHUS B XUMHUHU. XUMHS B CUCTEME HayK. YucTobie
BemiecTBa v cMecu. CriocoObl pa3/ielICHus CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3J1eMEeHThl. CHMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U cioHbIe
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xummueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTABA
BemlecTB. OTHOCHTENBbHAS aTOMHas Macca. OTHOCHUTENNbHAs MOJIEKysgpHast Macca. MaccoBast 107151
XMMHYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue U XMMUYECKHE ABJICHUA. XMMHUUYECKas PEaKus U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl
BelIeCcTB. XUMUYeCKHe ypaBHeHus1. Kiraccuukanms XuMUIecKUX peakiuii (CoeAMHEHNs, pPa3IoKeHus,
3aMelIeHus, OOMEHa).

XVMMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i, ¢ IpaBujiaMu paboThI B JJAOOPaTOPUH U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYEHHUE U ONKCaHUE (PU3NYECKUX CBOMCTB 00-
pas3IoB HEOPTaHMYECKUX BEIIECTB; HaOmoneHne (pr3nueckux (TU1aBIeHUE BOCKA, TasHUE JIb/Ia, PACTHPAHHE
caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEUYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOZEHCTBHE MeJa ¢ KUCJIOTOMN) SBJIEHUH, HAOII0AEHUE U ONKMCAaHUE TPU3HAKOB IIPOTEKAHUS
XMMUYECKHUX peakluil (pa3iokeHune caxapa, B3auMOJIeCTBHE CEPHOM KUCIIOTHI C XJIOPUI0M Oapusi, pa3ioxe-
Hue ruapokcuna meau(ll) mpu HarpeBanuu, B3auMoaeiicTBUE xeies3a ¢ pactBopom coiu meau(ll)); uzydenue
CIocO0OB pa3jieneHus cMecel (C IOMOIIbI0 MarHuTa, GUIbTPOBaHKUE, BhIIApUBAaHUE,

JUCTUIUIALMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKY ITOBAPEHHON COJIM; HAOIIOACHNE U ONMCAaHUE Pe3yJlb-
TaTOB MPOBEICHUS ONbITA, UJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MacChl; CO3aHUE MOJIEe MoeKy (1a-
POCTEPHKHEBBIX).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. Cocrta Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue kuc-
Jopojia B mpupojie, pu3ndeckue 1 XuMHIecKre cBoMCTBa (peakiuu ropenus). Oxcuapl. [[puMenenue Kucio-
pona. CriocoObl OTy4eHUs! KUCI0PO/a B JIaOOpaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kuciopoa B npu-
pone. O30H — aIoTponHast MOAU(PUKAIIHS KACTOPO/a.

TennoBoit 3 pexT XuMUIecKor peakiii, TEPMOXUMHUECKHE YPAaBHEHUS, IK30- U SHJ0TEPMHUUECKHE pe-
akuuu. TormBo: yrosib U MeTaH. 3arpsi3HeHUE BO3/1yXa, yCUJIEHHE TapHUKOBOro 3 dekTa, pazpylieHue
030HOBOTO CJIOS.

BO,I[OpOI[ — DJICMCHT U MMPOCTOC BCUICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUpoac, (1)I/I3I/I‘-ICCKI/IG U XUMHWYCCKHEC
CBOI\/’ICTBa, MMPUMCHCHUC, CITOCOOBI MOJIYYCHUA. Kucnors! u conm.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABorapo. MomsipHslil 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopbl. HacklieHHbIE 1 HEHACBIIIEHHBIE pac-
TBOpHL. PacTBOpuMOCTS BelecTs B Boje.MaccoBas 10J1 BEIIECTBA B PACTBOPE. XUMUUYECKHUE CBOWCTBA
BozAbl. OcHOBaHUs. Poiib pacTBOPOB B IPUPO/IE U B )KU3HU UyesioBeka. Kpyrosopot Bozasl B ipupojie. 3a-
IpA3HEHHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BO.

Knaccudukanus nHeopranmueckux coequaennii. Oxcuapl. Knaccudukarms okCHI0B: coieoOpa3yrolme

(OCHOBHBIE, KUCTTOTHBIE, aM(OTEpHBIC) U HecoJieoOpa3yromue. HoMeHKIaTypa OKCHIA0B (MEXIyHAPOIHAS U
TpuBHaNbHas). Ou3nueckre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHue okCHuIoB.

OcnoBanus. Knaccudukanys ocHOBaHUMN: MIENTOYN U HEpACTBOpUMBIE OCHOBaHuUs. HomeHnknarypa
OCHOBaHUH (MeXAyHapoHas ¥ TpuBUaibHas). Ousnueckre 1 XMMUYECKHE CBOMCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nYeCcKre U XMMUYECKUE CBOMCTBA KUCOT. Psan aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonydyenue
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas 1 TpuBuaibHas). Ousnueckre U XUMHUYECKHE CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OIPEICIICHIE COICP KaHUS KHCIIOPO/Ia B BO3yXE; MOTyUEHUE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUSI BOBHUKHOBEHUS U MpPEKpalleHus ropeHus (1moxkapa); 03HakoMJIeHHe ¢ o0pa3iaMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MOIy4YeHHUE, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJIOPOAa
(ropenue); BzaumoierictBre Bojopozaa ¢ okcuaoM Meau(ll) (Bo3aMoKHO MCTIONIb30BaHUE BUCOMATEPHUATIOB);
HabIo1eHne 00pas3IoB BEIIECTB KOJINYECTBOM | MOJIb; HCCIIeI0BaHNE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; IPUTOTOBJIICHHE PACTBOPOB C ONpeAeIEHHON MacCOBOM JoJei
pPacTBOPEHHOTO BEILIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAINIaMU (HaTPUEM U KallblieM) (BO3ZMOYKHO HUCTIOJb-
30BaHUE BUEOMATEPUAJIOB); OMPEeNIEHNE PACTBOPOB KUCIIOT U MIEN0UYEH C MOMOIIBIO0 HHANKATOPOB; HC-
clieJoBaHKe 00pa3lloB HEOPTAHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB; HAOIIOIEHUE N3MEHEHHS OKPACKU
WHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNioueii; uzyuenue Bzaumoaeicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METaJlIaMH, peaKklnii HeHTpaau3auu; NoJydyeHne HepaCTBOPUMBIX OCHOBAHHH,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 PAacTBOpa COJIH; PEIICHHE HKCIIEPUMEHTAIbHBIX 3a7a4 0 Te-
Me«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIUHEHUI.

Iepunoauyeckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 3j1emMenToB [I. U. Menaeneena.
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBHe IIOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX 3JICMCHTOB. HOH?ITI/IG 0 rpynnax CXOIHBIX 3JICMCHTOB
(1IeoYHbIe U MIETOYHO3EMENbHBIE METAIIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3ymeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u juimHHonepuoaHas ¢opMsl [lepuondyeckoil cuCTeMbl XMMHUECKUX 3J1EMEHTOB /1.

N. Menneneesa. [lepuoasr u rpymnmnsl. @U3nYeCKHil CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB IIEPHOIa U
TPYIIIBI JIEMEHTA.

Ctpoenue atoMoB. CoctaB aTOMHBIX siziep. M3oTombl. DnekTpoHsl. CTpoeHHEe SJEKTPOHHBIX 000JI0UeK
aToMOB nepBbIx 20 xumMuueckux 31eMeHToB [lepuoanueckoii cucremsl . 1. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUUYECKHX JIEMEHTOB, METANTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymmaM u nepuojaam. 3Hauenue Ilepuoguueckoro 3akona u [lepuogunueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB JJIs pa3BUTHUs Hayku U npakTuku. [. 1. MenneneeB — y4€HbIi U rpax-
JaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHaH u HCHOHHpHaﬂ) CBA3b. 3J'ICKTp00TpI/II_IaTCJ'IBHOCTL
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBS3b.

Crenens okucineHns. OKUCINTEILHO-BOCCTAHOBUTEIILHBIC PpCaKIuu. Hpoueccm OKHCJICHUA 1
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I0B BELIECTB METAJUIOB U HEMETAJIIOB; B3aUMOICHCTBHUE
THAPOKCH/IA IMHKA C pAaCTBOPAMU KHCIIOT U IIEJI0YEH; TPOBEACHHUE OIBITOB, WILTFOCTPUPYIOLIUX ITPUMeE-
PBI OKUCIIUTEIHLHO-BOCCTAHOBUTENBHBIX pEaKuil (rOpeHue, peakuy pas3ioKeHUs, COSTUHEHHUS).

MexnpeamMeTrHblie CBSI3H
Peanuszanus MEKXIIpEeIMETHBIX CBA3EH IIPU U3YYCHUH XUMHUH B 8 KJIaCCE OCYLIECTBIIACTCS Yepes



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOH)ITI/Iﬁ, ABJIAOINUXCA CUCTCMHBIMU JIs1
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJIN3, CHHTE3,

KIacCUpUKaIUs, TEPUOAUIHOCTD, HAOIIOICHIE, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, MOJICITh,
SIBIICHHE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaJINOAKTUBHOCTbD,
MOJICKYJIa, DJICKTPUYECKUI 3apsl, BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
(bU3UYEeCKre BeTUYMHBI, UHUIIBI H3MEPEHUSI, KOCMOC, IIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

N3yuenne xumMuu B 8 Kiacce HaIIPaBIEHO Ha JOCTHXKEHUE 00YyYaIOIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O 00IIIEro 00pa30BaHUs JOCTHTAIOTCS B XOJI€
00y4eHMs XMMHUU B €JUHCTBE y4eOHOW U BOCIUTATENBbHOM AesTeabHOCTH Opraiu3aliuu B COOTBETCTBUHU C
TPaJULINOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE NMPaBUJIAMH ¥ HOPMAaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJEIHUI0,
MMOHUMAaHUSI 3HAUEHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOI'0 0OIIECTBA, CIIOCOOHOCTHU BIAIETh J0-
CTOBEpHOU MH(OpMALIMEH O TIEPEIOBBIX TOCTHKEHHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

I'paknaHCcKOro BOCIMTAHUSA

2) MMpEeaACTaBJIICHHA O COUMAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBC, KOM-
MYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENbCKOM, TBOPUECKON U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1€ATEIbHOCTH MPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3IaHUN y‘-Ie6HBIX ITPOCKTOB,
CTpeMJIEHHsI K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOILU B Tpoliecce 3TON y4eOHON AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBCACHHUEC U IMOCTYIIKHU CBOUX TOBapI/IHIeI\/JI C IMO3UIUH HPABCTBCHHBIX U IIPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUSA

3) MUPOBO33pEHUYECKHUX MPEJICTABICHUN O BEIIECTBE M XUMUYECKON peaKuu, COOTBETCTBYIOIINX COBpe-
MEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIFOIIMX OCHOBY JUUIsl TOHUMAaHUS CYIITHOCTH HAYYHON KapTHHBI
MUpa; MpeACTaBIeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IIPUPO/IbI, B3AUMOCBSI35X Y€JIOBEKa C IpU-
POIHOM CpPEeNOH, O POJIM XMMHUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

4) nmo3HaBaTeNbHBIX MOTHUBOB, HAIIPABJIEHHBIX Ha MMOJTYY€HHE HOBBIX 3HAHUHN MO0 XUMHH, HEOOXOUMBIX JIJIS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) no3HaBaTenbHOM, NH(POPMAIIMOHHON U YNTATENIbCKON KYJIbTYPbI, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENILHOM pabOThI ¢ yUEOHBIMU TEKCTaMM, CIIPABOYHOU JIUTEPATYPOU, JOCTYIHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yYSHUIO U TTO3HAHUIO, JII0O03HATEIIbHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1eATEIbHOCTH, K OCO3HAHHOMY BBIOOPY

HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

DopMHPOBAHHA KYJIbTYPbI 310POBbs

7) 0co3HaHUs HEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha 3/10pO-
BbIIl 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUM U HENMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIs,
HapKOTHKOB, KypeHHsI), HEOOXOUMOCTH COOIIOIEHUS MPaBUII O€30MTACHOCTH MIPU OOPAILIEHUU C XUMUYe-
CKMMH BEIIeCTBaMU B OBITY U pPEalbHOM KU3HU;

TpyaoBoro BocnuraHus
8) nHTepeca K MPaKTUYECKOMY U3YYEHHUIO podeccuil U Tpyna pa3IuyHOro pojaa, yBaXKeHUE K TPy U



pe3yabTaTtaM TPYAOBOil IeSTETbHOCTH, B TOM YHCIIE HA OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAaHUH 110 XHUMHUH,
OCO3HAaHHOTO BBIOOpa MHIMBUIYATbHONW TPACKTOPUH MTPOIOIDKEHHS 00pa30BaHuUs ¢ yIETOM JIMYHOCTHBIX MH-
TEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHOM
poeCCUOHATLHOMN IEATENIEHOCTH M Pa3BUTHUSA HEOOXOIUMBIX YMEHUH; TOTOBHOCTh alalTHPOBATHCS B MPO-
(beccroHanbHOI cpene;

IK0JIOrH4eCcKOro BOCIIUTAHUSA

9) 5KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K TPUPOJIE KaK HCTOYHUKY KM3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMSI, TOHUMAHHUSI [IECHHOCTH 3JI0POBOTO M 0€30macHOro 00pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIIE-
HUS K COOCTBEHHOMY (PU3MYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIECHHOCTH COOJIIOICHUS TTPABHII
0€301MacHOTO MOBEICHUS MPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU 3-
HH JIFOJICH;

10) cnocoOHOCTH MPUMEHATH 3HAHMS, TIOJTy4aeMble IPU U3yYCHUN XUMUH, JUI PEUICHHUs 3a/1a4, CBI3aHHbIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U MyTel UX PELICHUs TOCPEICTBOM METOA0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B TIO3HABATENbHON, KOMMYHUKATUBHOM U CO-

HHAIBHON IPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe mMeranpeIMeTHBIX Pe3yIbTaTOB BBICISIOT 3HAYUMBIC JIs (HOPMHUPOBAHKSI MEPOBO33PCHHS 00-
IICHAYYHBIC TIOHATHUS (3aKOH, TEOPHs, IPHUHIIUII, TUTIOTE3a, (PAaKT, CHCTEMa, MPOIIeCC, IKCIICPUMEHT | JIp. ),
KOTOPBIC UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH W3
3TUX MPEeIMETOB (OPMUPOBATH MPECTABICHUE O [IEIOCTHONW HAYYHOW KapTUHE MHUPA, U YHUBEPCAIIbHbIE
yueOHbIe JelicTBUA (T03HABATENIbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIE), KOTOpPbIE 00eCeurnBaOT Gop-
MHPOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
NEATEIbHOCTH.

MeTaHpCHMeTHHe PE3YIbTAThl OCBOCHUA 06p330BaTeHBHOﬁ MporpaMmsal 1O XUMHUHN OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

Ba3zoBbIMM T0rMYecKMMH JeHCTBUSIMU

1) ymeHHeM UCTIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUMN: pACKPhIBATh CMBICI
XUMUYECKHUX MOHATHH (BBLACTATH UX XapaKTEpHbIEe MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTHMHU I10-
HATHUSIMH ), UCTIOJIB30BATh MOHATHS JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUMN; BBIOMPATh OCHOBAHMS U
KPUTEPHUH IS KJIacCu(PUKAUN XMMUYECKUX BEIECTB U XMMUYECKHUX peakifil; yCTaHaBIMBaTh IPUIMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4YEHUS; CTPOUTH JIOTHUECKUE pacCyXIeHHs (MHIYKTHBHBIE, Je-
JOYKTUBHBIE, 110 aHAJIOTHN); JIeJIaTh BBIBOJIbI U 3aKIFOUEHUS;

2) yMeHHeM IPUMEHSTH B IIpoliecce MO3HAHUS MOHATHS (TPeIMETHBIE U METaIIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJICNIH, HCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATh IIUPOKO MPUMEHSIEMBIE B
XMMHUHU MOJIETTbHBIE TIPE/ICTaBICHUS] — XUMHUUYECKHUH 3HaK (CHMBOJI JIEMEHTA), XUMHUYecKas popmyria u
ypaBHEHHE XUMUYECKOH peakiinu — MpH pelIeHuH yueOHO-TI03HaBaTeNbHBIX 3a/1a4; C Y4ETOM 3THX MOJIeIb-
HBIX MPEJICTaBICHUH BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIEC PU3HAKU U3y4aeMbIX 00BEKTOB— XH-
MHYECKUX BELIECTB U XUMHUECKUX PEAKIN; BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUYNHHO-CIIE/ICTBEHHBIE
CBSI3U M IPOTHUBOPEUUS B U3y4aeMBIX MpOLIeccax U ABICHUSX; MpeaIaraTb KpUTEPUH IS BBISIBJICHUS 3TUX
3aKOHOMEPHOCTEN U MPOTHUBOPEUHil; CAaMOCTOSTENBHO BBIOMPATh CIIOCO0 perieHus yueOHo! 3a1aun (CpaBHU-
BaTh HECKOJIbKO BapUAHTOB PEIICHUs, BHIOUpaTh HanOoJee MOoAXO AU ¢ y4ETOM CaMOCTOSITEIBHO BhIJe-
JICHHBIX KPUTEPHEB);

Ba3oBbIMH HCCIeI0BATEIbLCKHMH AeliCTBUAMHU



3) yMeHI/IeM HCITIOJBb30BaTh ITOCTABJICHHBIC BOHpOCBI B KQUCCTBC I/IHCprMeHTa IIO3HAaHMA, 4 TAKKEC B Ka4ycC-
CTBE OCHOBBI U151 (JOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KIACHHI,  4)
npuoOpeTeHue OMbITA M0 IIAHUPOBAHUIO, OPTaHU3ALIMU U TPOBEACHUIO YICHUYECKHX YKCIIEPUMEHTOB:
yMEHHE Ha0JII0IaTh 3a X0JI0M IPOIiecca, CaMOCTOSATEILHO TPOrHO3UPOBATh €ro pe3ysbTar, (HOpMYTHPOBATh
0000I1IeHHUs ¥ BBIBOJIBI 110 pe3yJIbTaTaM IPOBEAEHHOTO OIbITA, HCCICIOBAHMS, COCTABIIATL OTYET O MPOIe-
JaHHOM paboTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH M UHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUAOB U GOpM
MIpPEICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE MOco0us, pecypchl UHTepHETa); KpUTHUECKH OLICHUBATh POTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH PA3JIMYHbIE METO/IbI U 3aMPOCHI MPU MOUCKE U 0TOOpe MHPOPMAIIUU U COOTBET-
CTBYIOILIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIIIOJIHEHUS! y4EOHBIX U TO3HABATENbHBIX 3a7a4 Ompe-
NeNEHHOTO TUIIA; TPUOOpPETEHNE ONbITa B 00JaCTH UCIIOJIb30BaHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOIl aKTUBHOT'O UCIIOJIb30BAHMSI PA3JIMUHBIX IOMCKOBBIX CUCTEM; CaMO-
CTOATEIHHO BBHIOUPATH ONTUMANIbHYIO (OpMY MpeAcTaBleHUs HHPOPMAIIMH U WLTIOCTPUPOBATH pellae-
MBbI€ 3a/1a4H HECJIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduxu u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUeOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJIBCKOTO X03HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXkKa-
IOILIEN MPUPOJIHOM CPEJIbI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeiCTBUSIMH

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOM TEMBI,
(bOopMyIHpPOBATH CBOM MPEATI0KEHNUSI OTHOCUTEIHHO BHIITOIHEHUS MPEUIOKCHHOM 3a/1a4H;

9) npuoOpeTeHue OmbITa MPE3CHTALMH PE3YIbTAaTOB BBIIIOJIHEHUS XMMHUECKOT0 SKCIIepUMeHTa (J1abopa-
TOPHOTO OTIBITA, JIAOOPATOPHOHN pabOTHI MO MCCIEIOBAHNIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTa); 10)
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH TIO3HABATEIILHON M UCCIIEJOBATEIBCKOM NEeSITEIbHO-
CTH IIPU PELICHNU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yu&éTa OOIIMX UHTEPECOB U COTTIACOBAHUS MO3ULIUI
(o6cyxeHns, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JEHCTBUI, onpenerne-
HUE KPUTEPHUEB T10 OIICHKE KaueCTBA BBHITTOJIHEHHOM paObOTHI U JIp.);

YHuBepcaabHBIMH PeryJIsTUBHBIMH 1eHCTBUAMH

11) ymeHueM caMOCTOATENbHO ONPENENIATh ENH AesITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMpaTh Hanbosee 3¢-
(ekTHUBHBIE CTIOCOOBI pelIeHNs YUeOHBIX U T03HABATENbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIIATh WM KOP-
PEKTUPOBATH NPEIIOKEHHBIN AITOPUTM JEHCTBUN ITPU BBINIOJHEHUHN 3alaHUM C YYETOM ITOJIyYEHUS HOBBIX
3HaHUU 00 M3ydyaeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OLEHUBATh COOTBETCTBUE MOIy4YEHHOTO pe-
3yJbTaTa 3asBJICHHOU LIEIIH;

12) ymeHueM HCTI0NIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/IaraeMble B YCJIOBHH 3a/1aHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEILHOTO COICPKAHUsI, YCTAHOBIEHHOTO JJAHHOM
MPUMEPHON pabodeil mporpaMMoii, BEIZCNISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crieluUIECKUE IS TPEIMETHON 0071aCTH «XHUMHUS», BUBI AESTEIHHOCTH 10
MOJTYYEHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAKAIOT CHPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS CIEAYIOIUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHIN: aTOM, MOJICKYJ1a, XHMHUYECKUMN 3JIEMEHT, IPOCTOEC
BELIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJHOPO/IHAS U HEOJHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTEIIbHASL aTOM-
Has U MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast 107151
XUMHUYECKOT'0 3JIEMEHTa B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCUJI, KCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUUYECKasl peakius, KiaccuuKaims peakiuii: peakiuu
COCJIMHEHMUS, PEAKIIUU PA3JIOKEHUS, PEAKLIMU 3aMEILICHHS], pEaKIIM OOMEHa, IK30- U SHJOTEPMUUECKHUE peak-
LUU; TETI0BOM 3((DEKT peakuu; SAPO aTomMa, SJIEKTPOHHBIN CION aToMa, aTOMHAasi OpOUTalb, palyc aToMa,
XUMUYECKas CBsI3b, MOJISIPHAS U HETIOJISIpHAsl KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH, pac-
TBOP, MaccoBas J10Jis BelecTBa (IIPOLEHTHAs KOHIICHTPAIHs) B paCTBOPE;

2) unmoCmpupo6ams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. I1. 1) ¥ IPUMEHSITh 3TH TOHATHUS
IIPY OMUCAHHUM BEIECTB U UX MPEBPAIICHU;

3) ucnonvzosams XUMUYECKYIO CHMBOJIMKY JIJISl COCTaBICHHS (DOPMYJI BEIIECTB U YPABHCHUN XUMHUYCCKUX
peaKIuii;

4) onpedensime BaICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHHUS 3JICMEH-
TOB B OMHAPHBIX COSAMHEHUSX; IPUHAJUICKHOCTD BEIIECTB K OMpeIeIEHHOMY KJIACCy COSAUHEHH 1Mo op-
MyJiaM; BUJ] XUMHUYECKOU CBSI3M (KOBAJICHTHASI U MIOHHASA) B HEOPTaHUUYECKUX COCAMHEHUSX;

5) packpwieams cmoica Tlepuomuueckoro 3akona [I. M. MenzesneeBa: 1eMOHCTPUPOBATh IOHUMAaHKE TIEpH-
OJIMYECKOM 3aBUCUMOCTHU CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX MOJ0KEeHUA B [lepuoanyeckon cucreme;
3aKOHOB COXPAHEHHUS MACChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUE€HHUSI, 3aKOHAa ABO-
rajipo; OMHUCHIBATh M XapaKTepru30BaTh TaOIUYHYIO popmy [leproanyueckoi cucreMbl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas nmoArpymnmna (A-rpynmna)» u «nodouyHas noarpymmna (b-
rpymnmna)», Majble U O0NblIne IepUo/ibl; COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B TA0IHIIE
«[lepuonuyeckas cucrema xumuueckux 3nemeHToB Jl. . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB M 3aps[ s/Apa, 00IIIee YHCIO0 FIEKTPOHOB U
pacrpeiesieHrde UX 0 SJEKTPOHHBIM CIIOSIM);

6) kraccupuyuposames XAMUYECKUE SJIEMEHTBI;, HCOPTraHUYECKUE BEIECTBA; XUMHUECKHE peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, I10 TEMJIOBOMY 3D PEKTY);

7) xapaxmepuzoeams (0nucvléams) OOIIME XUMHUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MO/
TBEPIK/ast OMMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUYCCKHX peakiuii; 8)
NpPOCHO3UPO6amb CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'0 COCTaBa; BO3MOKHOCTH MPOTEKa-
HUS XUMHYECKUX MPEBPAIICHUHN B PA3INIHBIX YCIIOBHUSX;

9) ebluUCHIMbL OTHOCUTETBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JI0JTHO
XUMHUYECKOTO AJIeMEeHTa 1o (popMylie COeAMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH pac-
YETHI M0 YPABHEHUIO XUMHUECKON peaKIlnu;

10) npumensimo OCHOBHBIE ONICPAIIH MBICTUTEIBHOMN IEATEILHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATH3AIIHIO, K1acCU(UKAIIHIO, BRISIBICHHE PUYMHHO-CIICJICTBEHHBIX CBSI3€H — /ISl U3Y-
YEHUSI CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIN; €CTeCTBEHHO-HAYYHBIC METOIbI IO3HAHUS —
HaOI0IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (PEabHBIN M MBICIICHHBIH );

11) cnedosams npaBUIaM MOIB30BAHUS XUMUYIECKOM IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, A TAKIKE
MpaBWJIaM OOpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJTHEHUIO Ta0OPATOPHBIX XU-
MUYECKHX OMBITOB IO TOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEUIECTB (BOAOPOIa U KHUCIOPO/Ia), PUTO-
TOBJICHUIO PACTBOPOB C OMPEAEIEHHON MAacCOBOM /10J1€i1 paCTBOPEHHOTO BEUIECTBA; IIJIAHUPOBATh U MPOBO-
JUTh XUMUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C IOMOIIbIO MHIUKATO-
poB (J1akmyc, peHondranenH, METUIOPAHK U Jp.).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHnoBaHue pas- KosnyectBo 4acoB Hdata Buasl nesiTebHOCTH Buasl, popMbl | DeKTpoHHBIE Bocnurarens-

I/I | 1eJI0B H TeM Mpo- U3yYeHHS KOHTPOJIsA (uudposbie) HbIH KOMIIO-
rpamMMbI BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE 06pa3oBaTebH | HeHT

paboTbl paboThl ble pecypesl

Pazgnen 1. IleppoHavaabHble XHMHYECKHE TIOHSATHS

1.1. | Xumus — Baxnasi 06- 5 0 2 PacKpbIBaTh CMBICIT H3y4aeMbIX [IOHSTHIA; Vernsiii onpoc;  |https://www.yaklal Opuentarus B gesi-
J1acTh PackpbIBaTh posib XMMUHM B IIPUPOJIE U SKH3HU YeJIoBeKa, €€ CBA3b C JPYTMMHU HayKaMHu; IucemenHBIH ss.ru/ TCIBHOCTH Ha COBpEC-
eCTeCTBO3HAHUS H PaznuuaTe uncThIe BeleCTBAa M CMECH; OAHOPOJHbBIE i HEOHOPOIHBIE CMECH; KOHTpOJIb; MEHHYIO CUCTEMY
MPAKTHYECKOii fesi- Paznnuath (pU3nYECKUe 1 XUMUYECKHE SBIICHHS, IIpakTnyeckas Hay4HBIX TIPEACTAB-
TeJIbHOCTH YeJIOBeKa OmnpenenaTs NpU3HAKN XMMIIECKHX PEaKIUi 1 YCIOBUA UX MIPOTCKAHNS; pabora; J;;:: (I){HHO(:/IGCI())I—(;;I(?::; "

Criez1oBaTh MpaBUiIaM HOJIb30BAHUs XUMUUYECKOH MOCY/I0i 1 1a60paTOpHBIM Tectuposanuue; pasBiTUA YenOBCKa,
000pyOBaHHEM, a TaKXKe IIPaBUIaM 00pAIEHNS] ¢ XUMAYECKUMH BEIIECTBAMU B COOT- TPUPOMBI H 0BLIECTB,
BETCTBUM C HHCTPYKLMSAMHU 10 BBINOIHEHHIO IPAKTHYECKUX PadoT; B3AMMOCBS3IX UeTI0-
ITnannpoBaTh U NPOBOANTH XUMUYECKUH SKCIIEPHMEHT 110 H3YUECHHIO H ONMCAHUIO QU- BeKa C IPUPOIHON U
3UYECKUX CBOICTB BEIIECTB, CIOCOOOB Pa3/IeNIeHNs] CMECEeH BEIeCTB; COLMAIBHON Cpeoit
Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUI U B IIPOLIECCE UCCIIE0BATENBCKON

JeSATeIEHOCTH HayYHO-IOMYJLIPHYIO JUTEPATyPy XUMHIECKOTO CONSPIKAHNUS,

CIpaBOYHbIC MaTepUabl, pecypcsl MHTEpHEeTa;

BricTpanBath pa3BEpHYyThIE IICEMEHHBIE H YCTHBIE OTBETHI C OIIOPOI Ha HHPOPMALUIO

U3 y4eOHHKA U CHIPABOYHBIX MATEPHAJIOB, IPAMOTHO HCIIOJIb30BaTh H3y4CHHbII TOHS-

THHHBIN anmapaT Kypca XUMUHY;

1.2. | BemecrBa 15 0 0 TIpUMEHATH €CTECTBEHHO-HAYYHbIE METO/IbI O3HAHHS (B TOM YKCIIe Habmoaenne, Moie- | Ycrusiii onpoc; — [https://www.yakla] Opuentauus B nest-
U XMMHYecKHe JIMPOBAHUE, SKCIIEPUMEHT) M OCHOBHBIE OTEPALlU MBICIUTENILHON AesTeNnbHOCTH (cpaB- | ITncbMeHHbIH ss.ru/ TEJIBHOCTH Ha COBPE-
peakuun HEHHe, KJIacCu(pUKALKs) AT U3YUYCHUS BEIECTB M XHMHYECKUX PEaKIIUi; KOHTPOJIb; MEHHYIO CHUCTEMY

PacKpbIBaTh CMBICT H3Y4aeMBIX OHATHII K 3aKOHOB M TIPUMEHATD 3TH TIOHATHS Ipu onu- | Tectuposanue; HayHHBIX IIPE/ICTaB-
CaHHH CBOWCTB BEIECTB M HX NPEBPAILECHHIT; CamoorieHKa ¢ JIeHHiH 06 0CHOBHEIX

3aKOHOMEPHOCTSIX
Paznmnuats Qu3ndYeckre U XUMHYECKHE SBICHHS, OOBSCHATD HX CYIIHOCTD C TOUKH 3pEHHMsI| MCIONb30BaHH- pAIBHTHA HETIOBEKd,
ATOMHO-MOJICKYJIIPHOTO YUEHNS; emM«OneHoyHoro HPUPOJIBI U 00IIEeCTBa,
OnpenensTs MPU3HAKH XUMIYIECKUX PEaKI|ii, yCIOBHUS HX IPOTEKaHHS; JIHCTaY;

OGBSCHATD CYIIHOCTD (PH3MUECKUX M XUMUYECKHX SBJICHHH C TOYKH 3PEHHsT aTOMHO-
MOJICKYIISIPHOTO YUCHHST;

KnaccuduimpoBars XMMHYECKHE PeakiiH (0 YHCILY U COCTaBy pearnpyroliux u obpa-
3YIOLIUXCS BEIIECTB);

CocraBisith (hOpMyITbl OMHAPHBIX BEIIECTB 110 BAICHTHOCTH U OIPE/IEIIATh BAICHTHOCTD
1o (opMyIaM BELIECTB;

PaccraBisite KO3 (GUIHEHTH B YPaBHEHHAX XUMHYECKUX PEAKIIHIL;

CreoBaTh MpaBUIaM MOJIB30BaHMS XUMUYECKOH MOCY/I0i 1 Tab0paTopHEIM
000pyI0BaHNEM, @ TAK)KE [PABHIIAM OOPAIICHHS C BEIIECTBAMH B COOTBETCTBHH C HH-
CTPYKIHUSIMH T10 BBIIOJTHEHHIO JaOOPATOPHBIX XUMHYECKHX OIBITOB;

Hcnonb30BaTh IPH BBIOIHEHHH YYEOHBIX 33/[aHHUI H B IIPOLIECCE HCCIIEA0BATENBCKON
JeSITeNIbHOCTH HAaY4YHO-TIOMYJISIPHYO INTEPATypy XUMHUECKOTO COJCPIKAHUS, CIIPABOY-
HbIE MaTepuanbl, pecypcsl MHTepHeTa;

BsicTpanBath pa3BEpHyThIC MHCHMEHHBIC H YCTHBIE OTBETHI C OIIOPOI Ha HH(OPMAIHUIO U3

y4eOHHUKa U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIONIb30BATh H3yUCHHBIH
HOHATHIHBIN anmapaT Kypca XHMUH;

B3aMMOCBSI3SX YeJIo-
BEKa ¢ MPUPOTHOI U
COLMATIBbHON cpeoi
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Pa3nen 2. BaxkHeiimue npeacTaBuTe M HEOPraHUYECKHX BeLlecTB




2.1. | Bo3nyx. Kucaopon. [lonsitne 00 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI U IPUMEHSTh 3TH MOHATHS TIPU OITUCAHUI Vernbiii onpoc;  [https://www.yakl|  Opuenrauus B nes-
oKcHaax CBOMCTB BEILIECTB U MX NPEBPALLCHUH; IucemenHBIH ass.ru/ TCIbHOCTH Ha COBPEC-
XapakTepu30Bath (OMUCHIBATH) COCTAB BO3/yXa, (DU3HUCCKHE H XMMHYECKHE CBOICTBA KOHTPOJIb; MCHHYIO CUCTCMY
KHCJIOPOJIa, CIIOCOOBI €ro MOTy4YeHus, IPUMEHEHUE U 3HaUeHHE B IPUPOJIE U KU3HU IIpakruyeckas Hay'HBIX IpC/ICTAB-
B— pabora; JIeHuit 06 OCHOBHBIX
. 3aKOHOMEPHOCTAX
CpaBHUBATh PEaKIHU TOPEHHS U MEUICHHOTO OKHCIICHNUS; Tectuposanue; PasBHTIS YEIOBEKa,
Cobupath pubOpBI 151 IIOTyYeH s KUCIOPo/a (BEITECHEHUEM BOJIBI M BO31yXa); Pac- IPHPOJIBI M OBLIECTBA,
TI03HaBaTh OIIBITHBIM ITYTEM KHUCJIOPOJ; B3aUMOCBS3AX 4YEJI0-
Hcmonp3o0BaTh XMMUYECKYIO CHMBOJIUKY /ISl COCTAaBICHHS (POPMYIT BEIIECTB, BeKa C IPUPOJIHOI 1
MOJIEKYJISIPHBIX YPAaBHEHUIT XUMHYECKUX PEAKLU C y4aCTUEM KUCIOPOa; COLMANBHOM cpeon
OOBACHATH CYIIHOCTH YKOJOTHIECKUX MPOOIIEM, CBA3AHHBIX C 3aTPA3HEHUEM BO3/yXa;
CrnienoBath npaBuiaM 6e30macHol paboThI B 1a00paTOPHHU IPH UCIOIb30BAHUH XHMHU-
YecKoi MoCy/Ibl M 000py/I0BaHHs, a TAKXKE TPABHIaM OOPAIIEHNS C TOPIOYNMH BEIIe-
CTBaMH B OBITY;
ImanupoBaTh ¥ OCYIIECTBIIATE HAa IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, TPOBOJINTH
HaOMI0eHNs, eJaTh BBIBOBI 110 Pe3yIbTaTaM dKCIEPUMEHTA;
YyacTBOoBaTh B COBMECTHOH paboTe B rpyrie;
Hcnonp30Barh Npy BHINOJHEHNH YUeOHBIX 3aJaHUH 1 B IPOLIECCE UCCIIEIOBATENBCKOM
JeATeIbHOCTH HAayYHO-HOMYJISIPHYIO JTUTEPATypy XUMHIECKOTO COAEpKAHUS,
CIIpaBOYHbIE MaTepuaisl, pecypcsl MHTepHeTa;
BsicTpanBath pa3BEpHYThIC IMCHMEHHBIC U YCTHBIC OTBETHI C OIOPOIl Ha HH(POPMALUIO
U3 y4eOHHKA U CIPaBOYHBIX MaTEPUANIOB, PAMOTHO HCIOIb30BAaTh U3yYEHHbIH IOHS-
THHHBIHA almapar Kypca XUMHH,
2.2. | Bomopon. PackpbIBaTh CMBICI H3y4aeMbIX OHSATHII ¥ IIPUMEHSTh 9TH IIOHATHUS IIPH ONHCAHUH Vernsiii onpoc;  |https://www.yakll  Opuenrarus B gesi-
IonsiTHE 0 KHCJOTAX H COJISAX CBOJICTB BEILECTB M UX IIPEBPALICHHUIT; IucemenHbIH ass.ru/ TEJILHOCTH Ha COBpE-
XapaxTtepr3oBath (OIHCHIBATh) (PU3MIECKNE W XMMIIECKHE CBOICTBA BOJIOPO/A, CITO- KOHTPOJIb; MCHHYIO CHCTEMY
COOBI €0 TOTyYeHHs, IPMMEHEHHE; IpakTiueckas Hay4HBIX TIPEACTAB-
Cobupats npubop AJ1s MOTy4eHHs! BOAOPOJIA; paboTa; H:;?:Hgi?:s::’;x
Hcnons3oBath XUMITIECKYIO CHMBOJIVKY JULA COCTABIICHIA (opMyI BEIECTB, MOJIEKY- TectupoBanue; - qpe 1oBeKa,
JAPHBIX YPaBHEHUIT XMMUYECKUX PeakLHii ¢ ydacTueM BOIOPOJa; TPUPOJIEI 1 0BIIECTR,
CrnezoBath mpaBuiaM 0€30MacHOi paboThl B TaGOpaTOpUM MPU MCTIONE30BAHUHI XUMH- B3aUMOCBS3IX YeIo-
YeCKOM TIOCYIbI K 06opy)1033Hn51, a TaK¥Ke IpaBUIaM o6pameHm{ C rOPHOYMMHA BEIIC- BEKa C r[pp[po;[].[off[ u
CTBaMH B OBITY; COLMANTLHON Cpenoi
I1naHupoBaTh U OCYIIECTBILATh HA IPAKTHKE XMMUUECKUE IKCIIEPHMEHTHI, IPOBOAUTH
HaOJTI0/ICHNIS, JIENaTh BBIBOJIBI 1O Pe3yIbTaTaM SKCIIEPHMEHTa;
Y4acTBOBaTh B COBMECTHOI! paboTe B TpymIIe;
2.3. | KosinyecTBeHHbIE OTHOIIEHHUS B PackpsIBaTh CMBICT H3y4aeMbIX TOHATUI U IPUMEHSTH 9TH TOHATHS, a TAKKe Vernsiii onpoc;  |https://www.yakll  Opuentarus B mesi-
XUMHH U3YYCHHBIE 3aKOHBI i TEOPHH JUIS PEIICHUS PaCYETHBIX 33/1a4; ITucemenHBIi ass.ru/ TCJIbHOCTH Ha COBpE-
BbruncinsaTe MoSIpHYH0 Maccy BEIIECTB; KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy Be- KOHTPOIIb; MCHHYIO CHCTEMY
IIECTBA,; Tectuposanue; Hay4HBIX MPEACTAB-

ITpoBOaNTH PacUETHI 110 ypaBHEHNSAM XUMHYECKHX PEAKIHii: KOIH4ecTBa, 00bEMa, Mac-
CHI BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, MACCE PEareHTOB MK

MPOIYKTOB PEAKIIHH;

BeicTpanBath pa3BEpHYTHIC TMCHMEHHBIE W YCTHBIE OTBETHI C OMOPOI Ha HH(POPMAIHO
U3 y4eOHHKA U CHPABOYHBIX MaTEPHAIOB, TPAMOTHO HCIOIb30BaTh H3yIEHHBIH TTOH -
THIHBIH annapat Kypca XUMHH;

JieHuit 06 OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BHTHS YeIOBEKa,
TIPUPOJIBI U OOLIECTBA,
B3aUMOCBSI3SX YeJI0-
BEKa C IPUPOJHOH 1
COIMAIbHOM cpeoi




2.4. | Bopa. PacrBopsl. [lousitue 06 5 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI U IPUMEHSTh 3TH MOHATHS IIPU OITUCAHUI Vernbiii onpoc;  |https://www.yakl|  Opuenrauus B nes-

OCHOBAHHAX CBOMCTB BEILIECTB U MX NPEBPALLCHUH; IucemenHBIH ass.ru/ TCIbHOCTH Ha COBPEC-
XapaxTepu30BaTh (pU3NUECKUE H XUMIIECKIE CBOHCTBA BOJBL, €8 POJIb KaK KOHTPOJIb; MCHHYIO CHCTEMY
PacTBOPHTENS B IPUPOIHBIX MPOIECCAX; IpakTiueckas HayHBIX TIPEACTAB-
CocTaBIIATh YpaBHEHHS XUMUUECKHX PEAKIUH ¢ ydacTHEM BOJIbI; pabora; NeHHi 06 OCHOBHBIX
OOBSICHATD CYIHOCTb SKOJIOTHIECKHX IPOOIIEM, CBA3AHHGIX C SATPASHEHHEM TectupoBanue; pﬁi?;;ﬁﬁ?ﬁ%?;’;
HPUPOAHBIX BOJ, CIIOCOOBI OYUCTKH BOJBI OT IIPHMECEii, MEphI 110 0XpaHe BOX OT 3a- TPUPOIBI H 06WECTE,
TPASHEHNS, B3aHMOCBS3AX Yelo-
InanupoBaTh ¥ OCYIIECTBIIATh HA PAKTHKE XUMUYECKHUE SKCIIEPUMEHTI, IIPOBOIUTH BeKa C IPUPOIHON U
HaOMI0JeHNs, eNaTh BHIBOJBI 110 Pe3yIbTaTaM dKCIICPUMEHTa; COLMAIILHON Cpenoit
CrnienoBath npaBuiaM 6e30macHoi paboThl B 1a00paTOPHU PH UCHIOIb30BAHUM XUMHU-

YecKoil oCy bl 1 000pyJOBAHS;

I1poBOANTH BEMUCICHHS C IPUMEHEHHEM TIOHATHUS «MAaCcCcOBasi TOJIS BEIECTBA B pac-
TBOPE»;

Hcnons30BaTh IpH BBIIOIHEHUH YIeOHBIX 3a1aHUIT H B IIPOLECCE HCCIEA0BATEIbCKON
JIeSTENIbHOCTH HAaY4YHO-TIONYIIAPHYIO JINTEPaTypy XUMUYECKOTO COACPIKaHNS,
CIIpaBOYHBIC MaTepualsl, pecypcesl MHTepHeTa;

2.5. | OcHoBHbIE KiIACCHI 11 Kunaccuduimpoars n3y4aeMble BELIECTBA [0 COCTAaBY M CBOIMCTBaM,; Vernsii onpoc;  |https://iwww.yakl|  Opuenranust B nes-
HeOpraHu4ecKux CocraBiiTb GOPMyYIIBI OKCHIOB, KUCIIOT, OCHOBAHHUH, COIEH W Ha3bIBaTh MX 110 MEXIY- ITucsMeHHBIH ass.ru/ TCJIbHOCTH Ha COBpE-
COeHHeH M HapOJHOU HOMEHKJIATYPE; KOHTPOJIb; MCHHYIO CUCTCMY

IIporao3npoBath CBOMCTBA BEIIECTB HA OCHOBE OOIIMX XUMIIECKUX CBOHCTB KonTponpHas Hay“HBbIX TIpe/CTaB-
M3YYCHHBIX KJIAaCCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS; pabora; JIeHHiH 06 0CHOBHEIX
COC;[‘aBII}ITB MOJIEKYJISIpHBIE ypaBHEHHUs peaKiyil, WILTIOCTPHPYIOINX XUMUYECKUe IIpakTideckas pziiﬁgﬁiiigﬁizﬁ
CBOHCTBA M CIIOCOOBI ITOTy4EHHs BEIIECTB N3YUEHHBIX KJIACCOB/TPYIII, a TAKOKe O] pabora; TPHPOJIEI  0BIIECTRA,
TBEPXKAAOIINX FEHETHYECKYIO B3aHMOCBS3b MEXK/y HUMHL. Tectuposanuue; B3aHMOCBSI3SX YeJIO-
TIpon3BOUTE BEIYUCICHNS 110 ypaBHEHUSM XUMHUYECKUX PEaKIHii; BEKa C IPUPOIHON U
IranupoBaTh ¥ OCYIIECTBIIATh Ha MPAKTHKE XHMUYECKHE IKCIIEPUMEHTBI, IPOBOUTH COLMAIIEHON Cpenoit
HaOJIOJIEHNS, eIaTh BHIBOJBI 110 Pe3yJIbTaTaM KCIIePUMEHTa;
CrieroBath npasuiam 0€30macHoi paboThl B 1a00OpaTOPUM MPU UCTIONIB30BAHUN XUMHU-
YecKoil OCy (bl 1 000pYJOBAHNIS;
Vcnons30BaTh pH BHITOJHEHNN YIeOHBIX 3aJaHUH U B IIPOLIECCE HCCIIEI0BATENbCKOM
JeSTENIbHOCTH HAaY4YHO-TIOMYIIPHYIO JINTEPaTypy XHMUYECKOTO COACPKaHNUS,
CIIpaBOYHEIC MaTepHasl, pecypcsl MHTEpHETa;
BsicTpanBath pa3BEpHYThIC IMCHMEHHBIC W YCTHBIC OTBETHI C OMOPOil Ha HH(POPMALUIO
13 ydeOHHKA U CIIPaBOYHBIX MaTePUAJIOB, IPAaMOTHO HCIIOIB30BaTh H3yICHHBIH MOHS-
TUIHBIN anmapaT Kypca XUMHHU;

Hroro no pazaeny 30

Paznen 3. Hepuouul{ecxui’l 3aKOH M l'lepuouu!lecxaﬂ CHCTEMAa XUMHUYECCKHX 3JIECMCHTOB H. W. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKas CBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbBIE peakuuun




3.1. | Iepuopuyeckuii 3aKoH U 7 PackpbIBaTh CMBICI NIEPHOANYECKOTO 3aKOHA; Vernsiii onpoc;  |https://www.yakll  Opuentarus B nes-
Ilepuoanyeckasi cuctemMa Xum TloHuMaTh CYIIECTBOBAHHE TIEPHOTMICCKO 3aBUCHMOCTH CBOWCTB XUMUUYECKHX dmeMeH- | [InceMennbIi ass.ru/ TCJIBHOCTU Ha COBpE-
qeckux yiementos /. U. Menpe- TOB (M3MEHEHHE PajliyCcOB aTOMOB H JIEKTPOOTPHIATENLHOCTH) H HX KOHTPOJIb; MEHHYIO CUCTEMY
neeBa. CTpoeHne aToma COCAMHEHHH OT MOJI0XKEHHUS B IIEPHOTHIECKOI CHCTEME H CTPOCHHS aTOMa; HaydHBIX MpC/ICTAB-

YcTaHaBIUBaTh CBA3b MEXTY MOJIOXKEHHEM JJICMEHTA B IIEPUOJHISCKOH CHCTEME U CTPO- enii 06 OCHOBHBIX
3aKOHOMEPHOCTSX

€HHEM ero aToMa (COCTaB U 3apsf Aapa, 00Iiee THCIIO HIEKTPOHOB U DA3BHTHS YETOBEKa,

pacipezie/ieHUe UX 110 JJIEKTPOHHBIM CIIOSIM); IPUPOBI M OBLIECTBa,

TIporHo3upoBaTh XapakTep H3MEHEHUs CBOMCTB JIEMEHTOB M MX COEAMHEHUH 110 rpyIam B3aMMOCBSI3SIX YeJIO-

u nepuonam Ilepuonnyeckoil cucTeMsr; BeKa C IPUPOJIHOI U

XapakTepu30BaTh XMMUYECKUE HIEMEHTbI EPBBIX TPEX NEPUOJIOB, KaMs, KaJIbLMS [0 UX COlMAIBHON Cpeloi

nosoxenuto B [lepuonuueckoii cucreme 1. M. Menneneesa;

CrnienoBath npaBuiaM 6e30macHoi paboThl B 1a00paTOpur MPH HCMOIb30BAHUHE XHUMUYE-

CKOM 1ocy/ibl 1 000pyA0BaHUS;

BsicTpanBath pa3BEpHYThIC MMCbMEHHBIC M YCTHBIC OTBETHI C ONOPOI Ha HH(MOPMALIHIO U3

y4eOHHUKa U CIIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO HCIIOIb30BATh H3YUCHHBIH

MOHATUIHBIN amnmapar Kypca XUMHUH;

Hcnonp30Bath py BHINONHEHWH YUEOHBIX 3a/JaHUI TEKCThI y4eOHHKA, CIPABOYHBIE Ma-

tepuaibl (Ileproanyeckyro cucteMy XuMudeckux aneMenToB Jl. 1. Meneneesa, Tabnu-

Iy PaCTBOPHMOCTH KHCIIOT, OCHOBaHHII M COJEH B BOZIE, MIEKTPOXUMHIECKHIT psiT HAMp -

JKEHUI MeTaJlIoB);

Vcnons30BaTh IpH BHIOJHEHNN YIeOHBIX 3a/JaHUM U B IIPOLIECCE HCCIIe0BATEIbCKOM

JeATEITEHOCTH HAyYHO-IOMYJIIPHYIO JUTEPATyPy XUMHIECKOTO COASPIKAHNS,

CIIPaBOYHEIC MaTepUaibl, pecypcsl MHTepHeTa;

3.2. | Xumunueckas cBsa3b. OKuc- 8 PackpbIBaTh CMBICI H3y9aEeMBIX TOHATHIA; Vernsiii onpoc;  |https://www.yakll  Opuenrarus B mesi-
JIMTEJIbHO- Omnpenensth BUJ XUMHYECKOM CBS3H B COCAUHCHUH; IIncEMeHHBIH ass.ru/ TEJIIBHOCTH Ha COBpeE-
BOCCTAHOBHTE/IbHBIE peak- OmnpenensTh CTeneHb OKUCICHHSI XUMHIECKOT0 IIEMEHTa O (pOPMYJIe ero COSANHEHHUS; | KOHTPOIb; MCHHYIO CUCTCMY
unu OnpenensTh S1IeMEHT (BEIECTBO) — OKHUCIUTEN U IIEMEHT (BENIECTBO) — KontponbHas HayqHBIX TIpEACTaB-

BOCCTaHOBHUTEIIb; paborta; NeHHit 06 OCHOBHBIX
OOBSICHATH CYIIHOCTB IPOLIECCOB OKHUCIICHNS X BOCCTAHOBIICHHIS; TectupoBanue; SAKOHOMEPHOCTIIX

N . Pa3BHTHS UEIOBEKa,
CocCTaBIATh YNIEKTPOHHBIH OaNaHC ¢ yIETOM YHCIIa OTJAHHBIX U IPHHSTHIX JJIEKTPOHOB; [IPUPOJIBI U O0IIECTBA,
CocTaBIIATh ypaBHEHHE OKHCINTEIbHO-BOCCTAHOBUTEIBHOM PEaKIuH; B3aMMOCBSI3SIX 9eJI0-
Vcnonb30BaTh IPH BBIIOIHEHNHN yIeOHBIX 3aJaHIH TEKCTH yUeOHHKa, CIIPABOYHBIE Ma- BeKa C IPUPOIHON U
Tepuabl (IEPHOANYECKYIO CUCTEMY XMMHUYeCKuX aneMenToB Jl. . Menneneesa, Tabiuiy COLMaNbHOM cpenoit
PacTBOPUMOCTH KHCIIOT, OCHOBAHHUH M COJIEH B BOJIE, SIEKTPOXUMUYECKUH Psfl HaIpsKe-
HHUU METaJIoB);

Hroro no pazzeny: 15

Pe3sepsHoe Bpems 3

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosnuecTBo yacoB Hara Buasi, popmbi
n/n BCe| KOHTPOJIbH | mpakTHyeck | U3Y1CHHUI | KOHTPOJIsS
I'0 | pie paboThl | He padoThI A/B
1 BBo1HbIN HHCTPYKTax 1o Th npu pa6oTe B 1 |0 0 2.09 YeTHBIi onpoc;
KabuHeTe XUMUHU. [IpegMeT xuMuu. Posib ’
XUMUHU B XKU3HU YeJIoBeKa
2 MeTo/ bl U3y4eHUS XUMUU 1 7.09
3 IArperaTHble COCTOSIHUA BelleCTB 1 9.09
4 [IpakTuyeckas pa6ora Ne1. «<3HaKOMCTBO € 1 1 14.09
" |lmabopaTopHbIM 060pysoBaHKeM. [IpaBusa
TeXHUKU 6€3011aCHOCTH NpU paboTe B XU-
MHYeCKOM KabHHeTe».
5 dusnyeckue ABJIEHUS B XUMUU 1 16.09
6 [IpakTHyeckas pa6oTa No2. AHa/IU3 NOYBHI. 1 1 21.09
7 (ATOMHO-MOJIEKy/IIpHOe yueHue. XuMude- | q 23.09
CKHe 3JIeMeHThI
8 3HaKU XMMHUYeCKUX 31eMeHTOB. [leproau- 1 28.09
4veckasi Tabsuna .M. MeHeneeBa
Q. |[3HaKM XMMMYeCKHX 3/1eMeHTOB. [lepuoau- | ¢ 30.09
yeckas Tabsuna JI.U. MengeneeBa
10, Kumnyeckue dbopMyJIbL 1 5.10
11, XuMHYeckue bopMybL 1 7.10
12 [BaneHTHOCTDH 1 12.10
13, [BaneHTHOCTD 1 14.10
14. XuMudeckue peakuuu. [IpusHaku uycno- | 19.10
BUS UX IPOTEKaHUS.
15 3aKOH COXpaHEHMSsI MacChl BEleCTB. XUMU- 1 21.10
YeCKHe peaKIuH.
16 3aKOH COXpaHEeHHs MacChl BelecTB. XMMHU- | | 26.10
YeCKHe peaKIuH.
17, |TMIBI XUMHUYECKHX peakiui 1 28.10
18 Tunbl XUMUYECKUX peaKIui 1 9.11
19 [loBTOpeHHEe U 06061IeHHEe TeMbl. [loaro- 1 11.11
TOBKa K KOHTPOJIbHOH paboTe.
20 KoHTposbHas pa6ora Ne1l «HayanbHbIe 1 1 16.11

MOHATHUA XUMHUHN»




BO3,ZLYX M ero cocCcrtan

18.11

21.
29 Kucaopog. 23.11
23, [pakTiyeckas pa6oTa Ne3. [TosnydyeHue, 25.11
cobUpaHue U paclio3HaBaHUeE KUCI0PO/a.
24 OKCH/BI. 30.11
25 Bozopog. 02.12
26 [IpakTHyeckass pabora N2 4. [losrydeHue, 07.12
coGMpaHUe U paclio3HaBaHUE BOJIOPO/ia.
27 KucioTel 09.12
28 Cosu 14.12
29 KosindecTB BelecTBa. MosisspHas Macca 16.12
BelllecTBa.
30 KosinyecTB BelecTBa. MossipHas Macca 21.12
BelllecTBa.
31 MoJisipHbIil 06'bEM ra3oB. 3aKOH ABOTaIpo 23.12
32 PelieHue 3a/1a4 ¢ MCMOJIb30BaHHWEM IOHS- 28.12
THUU «KOJIMYECTBO BeleCTBa», «KMOJIIpHas
Macca», «<MOJISPHBIA 06'bEM», «9MCJI0 ABO-
raZipo».
33 PelieHue 3a/1a4 ¢ MCMOJIb30BAaHWEM IOHS- 11.01
THUU «KOJIMYECTBO BEIECTBA», «MOJISIpHAst
Macca», «<MOJIIPHBIA 00 bEM», «4UCJI0 ABO-
rasipo».
34 Boja. OcHoBaHus. 13.01
35 PacTBopel. MaccoBas 1011 paCTBOPEHHOI'0 18.01
BelllecTBa.
36. [lpaKTHyecKas pa6oTa Ne5. [IpuroTtoBJie- 20.01
HUe pacTBOPOB CoJIel ¢ UX 3a/laHHOU Mac-
COBOM J0JIEM.
37 060061eHHe U CUCTeMaTH3alis 3HaHUH I10 25.01
TeMe «BakHellMe npeCTaBUTENN HEOD-
raHWYecKUX BellleCcTB. KosimyecTBeHHbIE
OTHOIIIEHHUS B XUMHUU»
3g. [KoHTpo/bHas pa6oTa Ne2. «BaxkHel e 27.01
npeACTaBUTE/IU HEOpPraHM4eCcKux Be-
mecTB. KosinyecTBeHHbIE OTHOLLIEHH S B
XMMUHU.»
39 Oxkcuabl. Knaccudukanus u cBOKUCTBa. 1.02
40 OcHoBaHus. Ux KaccuduKalus U CBOU- 3.02

CTBaA.




41 KucoThl: KiiaccupuKamus U CBOHCTBa 8.02

42 KucoThl: KiiaccupuKamus U CBOHCTBa 10.02

43 |Comn. Knaccudukanus u cBoicTBa. 15.02

44 Cosin. Kimaccudukanus v cBoHcTBa. 17.02

45 ['eHeTHYeCKas CBA3b MEX/1y KJacCaMU He- 22.02
OpraHUYeCcKHUX BelleCTB.

46 [IpakTHieckas padora N26. PereHue sKkc- 24.02
MeprUMeHTATbHBIX 33/1a4.

47 06006111eH1e U CUCTeMaTH3alisl 3HaHUH 110 1.03
TeMe «OCHOBHbIE KJIaCChbl HEOPTraHUYEeCKUX
coeJTUHEHUN»

48 KoHTpoJibHaA pa6ora N23. «OCHOBHbIE 3.03
KJIaCChl HEOPraHUYeCKUX CoeJNHEeHMUIN»

49 EcTecTBeHHBIE cCEMENCTBAa XUMUYECKUX 10.03
9J1eMeHTOB. AMGOTEPHOCTD.

50 OTkpbiTHE MeH/ie/1eeBbIM 15.03
[epruoJUIeCKOro 3aKOHa.

51 OcHOBHBIE CBeJIEHHS O CTPOEHUU aTOMOB 17.03

52 CTpoeHUe 3JIEKTPOHHBIX 060/I04EK aTOMOB 22.03
XUMHYECKUX 3J1eMeHTOB 1-20 B Tabuie
/.. MeHjesneeBa.

53 [lepuoguueckuit 3akoH /J[.1. MeHnjeneeBa u 24.03
CTpoeHUe aToMa

54 XapaKTepuCTHKa XUMHUYECKOI0 3J1e-MeHTa 05.04
Ha OCHOBAaHUU €ro MoJIOKEHUS B IEPUOAU-
"UecKOH cucTeMe

55 XapaKTepuCTHKa XUMUYECKOT0 3J1e-MeHTa 07.04
Ha OCHOBAaHUU €ro MNoJI0KEHUS B IEPUOAU-
"UecKOH cucTeMe

56 3HauyeHue [lepuoau-yeckoro 3akoHa U [le- 12.04
PUOAUYECKOU CUCTEMBI XUMHUYECKHUX 3J1€e-
MmeHTOB J|.1. MeHeieeBa.

57 NoHHag XMMH4YecKasl CBA3b. 14.04

58 KoBasieHTHad xuMmuyeckasa cBs3b KoBa- 19.04
JIEeHTHasl HENOJIsIPHAs1 CBSI3b.

59 KoBasieHTHas noJisipHasi CBs3b. 21.04

60 MeTassinyeckas XMuMHU4yecKkasl CBSI3b. 26.04

61 CteneHb okucaeHud. PellieHUe ynpakHe- 28.04
HHUU 110 TeMe «CTeleHb OKUCJIEeHUSI»

2. |CTeneHb okucieHuA. Pemenne ynpaxHe- 03.05

HUH 110 TeMe «CTeleHb OKHCIEHUSI»




OKMCIHUTENIbHO-BOCCTAHOBUTEJIbHbIE pe-

05.05

63. 1
AKIWU. pelleHue YIpaXKHeHU .
64. YnpakHeHUd B COCTaBJIEHUU OKUCIUTEb- 1 10.05
HO-BOCCTAHOBUTE/IbHBIX pPeaKI[Uil
65 06006111eHMe U CHCTeMaTH3alisl 3HaHUH 110 1 12.05
TemaM «I13 u [1CX3 I.U. MeHneseeBa u
cTpoeHue aToMa» U «CTpoeHHe BelllecTBa.
OKHCIUTENIbHO-BOCCTAaHOBUTE/bHBIE
peakn».
g7. [oaroroska kK KOHTPOJIbHOH paboTe. 1 19.05
68 IIpoMeKyTOYHAA aTTeCcTauus: UTOroBas 1 24.05
KOHTpPOJIbHasA pa6boTa
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe o6mectBo «3marens-
ctBo«IIpocBemenue;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
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