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1. MOACHUTEJIBHASA 3AITUCKA

CornacHO cBOEMY Ha3HAYCHUIO IpUMepHas pabodasi mporpaMma siB-
JSIeTCS. OPUEHTHUPOM Ul COCTaBJICHHs pabodux aBTOPCKHX TIPO
rpaMM: OHa AaéT MpeAcTaBlIeHUE O LelsAX, olmel crpareruu olOyue
HUSl, BOCIMTAHUS M Pa3BUTHs OOYdYaIOLIMXCSl CPEACTBaMHU Yy4eOHOIro
npeamera «XHUMHS»; YCTaHABIMBAET 00s3aTENbHOE MPEIMETHOE CO
JepKaHue, MpeaycMaTpUBaeT paclpelesieHue ero Io KiaccaM Hu
CTPYKTYpUPOBAaHUE €ro IO pasjesiaM M TeMaM Kypca, ONpeaesser
KOJINYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJEpPKaHMS;
naéT IPUMEpPHOE paclpeieieHue Y4eOHBIX 4acOB M0 TEMaTHUYECKUM
paszenaMm Kypca M PEKOMEHIyeMylo (IPHUMEpHYI0) MOCIeI0BaTelh
HOCTh UX H3YUYCHMsI C YU4ETOM MEXIPEIMETHBIX U BHYTPHUIIPE] MeET-
HBIX CBsI3€H, JIOTMKU Y4eOHOro Iporecca, BO3pacTHBIX 0CO0EH HOCTe!
00y4aroImuXxcs; ONMpeaessieT BO3MOXKXHOCTH TPeAMeTa JIIs peaTn3aliu
TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOHM 00pa 30BaTeibHOM
porpamMMbl Ha ypOBHE OCHOBHOI'O oOlIero oOpa3oBa HUS, a TaKxke
TpeOoBaHUN K pe3yibTaTaM OOy4eHHUs XUMHUHU HAa ypOBHE Lielel u3y-
YeHHs MpeIMeTa W OCHOBHBIX BHOB Y4EOHONO 3HABATEIHHOH jes-
TEJIbHOCTH/y4eOHBIX NEHCTBHI y4YEHHKA IO OCBO EHHIO Y4eOHOTO
CoZIep KaHusl.

Pabouass mporpamma yuyeOHOro mnpeamera «XHUMHUS»

(manee - pabouast mporpaMma) BKJIFOYACT:

- IOSICHUTEJIbHYIO 3aIUCKY,

- coZiep KaHue Y4eOHOTo MpeIMeTa,

- IJJAHUPYEMBbIE Ppe3yJIbTaThl OCBOEHHUS IPOrpaMMbl
yueOHOro MpeIMeTa,

- TeMaTU4YecKoe MIIaHUPOBAaHHUE,

- MaTepualbHO-TEXHUYECKOoe olecnedyeHue odpas3oBa-

TEeJIHOTO IpoIiecca.

Oobwan xapakmepucmuka yu4eOH020 npeomema

«Xumuan»

Bknan yde6HOro npenmMera «XuUMHS» B JOCTHXKEHHUE Lie-
Jeil oc HOBHOTO 0011ero oOpa3zoBaHusl 00YCIOBIEH BO MHO-
TOM 3HAUYeHHEM XHUMHYECKOH HAayKHM B IMO3HAHUNW 3aKOHOB
PUPOJIBI, B PA3BUTHH MPOU3BOAUTENBHBIX CHUJ 00IIECTBA U
CO3JIaHMH HOBOM 0a3bl MaTepu aJIbHOM KYJIBTYpBI.

XuMHs Kak DJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK pac-
IpOCTpa HUJIA CBOE BIIHMSIHUE HA BCE 00IACTH YEIOBEYECKOTO
CYIIECTBOBAHMs, 3a/1aJla HOBOE BUJIEHHE MHpa, CTaja HEOTh-



eMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIBTYpbI, HEOOXOAUMBIM
YCIIOBUEM KHM3HU OOIIECTBA: 3HAHUE XUMHHU CITyKUT OCHOBOI
Ui (OpMHUPOBAHUS MHUPOBO33pE HMS UENIOBEKA, €ro Ipe-
CTaBJICHUNA O MaTEpUAIbHOM €IMHCTBE MHPA; BAKHYIO POJIb
urparoT GopMupyembie XUMHUEH MPEACTaBICHUS O B3aUMO-
IPEBPALLEHUSAX SHEPTUU U 00 3BOJIIOLMU BELIECTB B IIPUPO
Jie; COBpEMEHHAs XMMHUs HallpaBlieHa Ha PEeIIeHUe I100ab-
HBIX IIPO 0JIEM YCTOMYMBOIO pPa3BUTHS YEJIOBEUYECTBA — Chl-
PBEBOM, PHEPTETHU YECKOH, MUIICBON U IKOJIOTHIECKON 0e3-
OIIaCHOCTH, ITPO0JIEM 3/1pa BOOXPAHEHHUS.

B ycioBusix Bo3pacTarollero 3Ha4€HUs] XUMUU B KU3HU
oO11e cTBa CYIECTBEHHO IOBBICHIIACH POJIb XUMHUYECKOTO
oOpa3oBanus. B rurane conmanuzanyy OHO SBISETCS OJHUM
U3 YCIOBUH (OPMHUPO BaHMs MHTEUIEKTA JIUYHOCTH U rap-
MOHHMYHOTO €€ Pa3BUTHA.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHMUSI HEO0OXO-
JUMBI JUIsL IPHOOpeTeHns: OOIIEKyJIBTYPHOTO YPOBHS, I103-
BOJISIIOIIETO YBEPEH HO TPYAUTHCS B COLIMYME M OTBET-
CTBEHHO y4acTBOBAaTh B MHOT000 pa3HOM KM3HU OOIIECTBa,
JUIsL OCO3HAHUSI BAKHOCTHU PA3yMHOI'O OT HOLLEHUS K CBOEMY
3I0POBBIO U 310POBBIO APYTHX, K OKPYKAKOLIEH IPUPOTHON
cpele, A I'PaMOTHOIO IOBEACHMs IPU HUCIOIb30BAHUU
pPa3IUYHBIX MaTEpUaJIOB U XMMHUYECKHX BEIIECTB B IOBCE-
JHEBHOM >KM3HHU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCS
0a30BbIM IO OTHOLICHUIO K CHCTEME OOIEro XMMUYECKOTro
oOpasoBanus. [103 TOMy Ha COOTBETCTBYIOILIEM €My YpOBHE
OHO peanu3yeT MpHUCYIIHe O0IIeMy XHUMHUYECKOMY 00pa3o-
BaHHUIO KJIKOYEBBIE LIEHHOCTH, KOTO PbI€ OTPa)Kat0T ToCy1ap-
CTBEHHBIE, OOIIECTBEHHbIE U WHIUBUAYallb HblEe MOTPEOHO-
CTH. DTHM OIIpeieNsIeTcsl CYLIHOCTh 001Iell cTpaTeruu o0y-
YEHUsI, BOCIIUTAHUS U Pa3BUTHS 00YYaIOIIUXCSl CPEACTBAMU
y4eOHOro npeamMeTa «XuMHUs».

N3zyuenne npenmera: 1) cnocoOCTByeT peanusanuu BO3-
MO>KHO CTeH JUIsl caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o0mell U GyHKIHNOHATIBHON TPaMOTHOCTH; 2)
BHOCHT BKJIaJl B (hOp MUPOBAHHE MBILIUICHUS U TBOPYECKUX



COCOOHOCTEH TOAPOCTKOB, HABBIKOB UX CAMOCTOSITENIHOU yuel-
HOM JIEeATENBHOCTH, DKCIIEPH MEHTAIBHBIX M HCCIIEI0BATEIbCKUX
YMEHUN, HEOOXOAMMBIX KaK B MOBCEJHEBHOM XW3HHU, TaK U B
pOo(heCcCHOHAIBHON AEATEIbHOCTH;
3) 3HaKOMHUT CO cleU(PUKONH HayYHOTO MBIIIJICHUS, 3aK/Ia/JbIBAET
OCHOBBI IIEJIOCTHOI'O B3IVIs1a HA €IMHCTBO IIPUPOJBI U YEIOBEKa,
B JIAE€TCSI OTBETCTBEHHBIM 3TAllOM B (DOPMUPOBAHHM E€CTECTBEH-
HOHA YYHOM I'paMOTHOCTHU MOAPOCTKOB; 4) CIIOCOOCTBYET (POPMHU-
POBAHMIO LIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHOHAYYHBIM 3Ha-
HUSM, K IPUPOJZE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B DKOJIOTHYE-
CKO€ 00pa30 BaHUE IIKOJIbHUKOB.

Ha3Bannsie HampaBieHus B 00y4eHUN XUMUHU 00eCIIeUnBalOTCs
crenn (UKo conepkaHus peMeTa, KOTOPbIH ABJIseTCs Ielaroru
YEeCKU aJalTHUPOBAHHBIM OTpaKeHHEM 0a30BOW HAayKHM XMMHHU Ha
OIIpEAEIIEHHOM dTalle €€ pa3BUTUA.

Kypc X¥MuM OCHOBHOW ILIKOJbI OPUEHTUPOBAH HAa OCBOCHUE
00y 4YaoUMMHUCS OCHOB HEOPraHWYECKOH XMMHMHU U HEKOTOPBIX
HOHATUH U CBEJICHUH 00 OTIENbHBIX 00BEKTaX OPraHUYEeCKON Xu-
MUHU.

Crpykrypa copepxaHusi npeaMera chopMupoBaHa Ha OCHOBE
CU CTEMHOIO I0/Xo0Jia K ero usydeHutro. CoaepkaHue CKiiajblBa-
€TCsl U3 CUCTEMBI IIOHATUN O XUMUYECKOM JJIEMEHTE U BELIECTBE U
CUCTEMBl NOHATHH 0 XMMHYeckoil peakuuu. O6e 3TH cHCTEMbI
CTPYKTYPHO OpTraHW30BaHbl IO HNPHUHIUIY IOCJIEI0BATEIBLHOIO
pa3BUTHA 3HAHUM HA OCHOBE TEOPETUYECKUX INPEICTABICHUN pas-
HOT'O YPOBHS: aTOM HOMOJIEKYJIAPHOTO Y4EHHUs KaK OCHOBBI BCETO
ecrecTBO3HaHusA, ypoBHsA [lepuoanueckoro 3akona JI. . Menne-
JIeeBa KaKk OCHOBHOI'O 3aKOHA XMMHH, YYEHHUS O CTPOCHHUM aTOMa U
XUMHUYECKON CBSI3H, MPEACTABICHUN 00 3JEKTPOIUTHUECKON Iurc-
COIIMAlMU BEIIECTB B pACTBOpax. TeopeTHdecKkue 3HaHUs pac-
CMaTpUBAIOTCS. HA OCHOBE OMIIMPUYECKH ITOTYYEHHBIX U OCMBIC-
JeHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIENOBATEIBLHO OT OJHOTO
YPOBHS K JIPYrOMY, BBINONHSAS (PYHK LUK OOBSICHEHUS U MPOTHO-
3UPOBAHMS CBOMCTB, CTPOCHMS M BO3 MOXXHOCTEH MPAKTUYECKOTO
[IPUMEHEHUS U MTOJIYYCHUS U3Y4aeMbIX BEILECTB.

Takass opraHuzanusi Cofep)KaHusi Kypca CIIOCOOCTBYET Ipen-
CTaB JICHUIO XUMUUYECKOM COCTABIIAOIIECH HAyYHON KapTUHBI MUpa
B JIO THKE €€ CUCTEMHOW MPHUPOIBL. TeM caMbIM 00eCTieunBaETCS
BO3MOKHOCTh (POPMHUPOBAHUS y OOyUaIOIMMUXCS IIEHHOCTHOTO OT-



HONICHHWS K HAyYHOMY 3HAHUIO W METOJIaM TO3HAaHUS B HayKe.
BaxxHO Takke 3a METHTh, UYTO OCBOEHHUE COJIEpPKAHUS Kypca Mpo-
HCXOJIUT C MPUBJICYE HUEM 3HAHUU U3 paHee M3YYEHHBIX KYpPCOB:
«OKpyXaroImui MUp»,

«bnonorus. 5—7 xnacce» u «dusnka. 7 xmiacc.

Henu uzyuenus yueonozo npeomema « Xumus»

K nHanpasieHH0 NEpBOCTENIEHHOM 3HAYUMOCTU IIPU pealu3aluu
o0Opa3oBaTeNbHBIX (PYHKIHHA MpeameTa «XUMUs) TPATUIIHOHHO OT
HOCAT (OpPMHPOBAHKUE 3HAHUN OCHOB XMMHYECKOW HayKu Kak o0ja
CTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTHUYCCKOU ACSATEIHBHOCTH
YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHL. 3a1a
4a MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XMMUYECKUX 3HA
HUW — BaXHEUIINUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUYCCKUX
MOJIO’KEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUYECKOTO Xapak
Tepa, A3blKa HAyKH, 3HAHUN O HAay4YHBIX METOJaX H3Y4YCHHUS BE
IIECTB U XUMUYECKUX PEaKIIHii, a TakKe B OPMUPOBAHUU U PA3BU
TUU YMEHUH U CIOCOOOB JI€ATENbHOCTH, CBSI3aHHBIX C MJIAHUPOBA
HUEM, HaOJII0JICHUEM U MPOBEJICHUEM XUMHUUYECKOT0 SKCIIEPUMEHTA,
coOtoIeHHeM IpaBWJl O€30MaCHOrO OOpallleHusl C BELIECTBAMU B
110 BCETHEBHOM JKU3HMU.

Hapsiny ¢ aTum 1ienu u3ydeHust mpeaMeTa B MporpaMMe yTOYHE HbI
U CKOPPEKTUPOBAaHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OC-
HOBHOTO o0miero oOpaszoBanus. Ceroans B oOpa3oBaHUU 0CO00
3HAYMMOW TPHU3HAETCS HANPaABICHHOCTh OOy4YeHHUs Ha pa3BUTHE U
camMopa3BUTHE JIUYHOCTH, (POpMUPOBaAHHE €€ MHTEIJIeKTa U 001Ieit
KynbTypbl. O0ydeHHe YMEHHIO YYUThCS U MPOJOHKATh CBOE 00pa-
30 BaHHE CaMOCTOSITEIbHO CTAHOBUTCS OJHOM U3 BaKHEHIINX (DyHK
1UH y4eOHBIX MPEAMETOB.

B cBs3u ¢ 3TUM IpU M3y4YEHUU NPEAMETa B OCHOBHOM ILIKOJIE 10
MUHUpYIOIIee 3HaUeHNne TPUOOpEH TaKKe LeH, KakK:

- (opMHUpOBaHHME MHTEIJIEKTYAIHHO PA3BUTON JIMYHOCTH, TOTOBOM
K caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPH
HSTHUIO PEIIEHUH, CIOCOOHOM aIanTUPOBAThCS K OBICTPO MEHSIIO
ITUMCS YCIIOBUSIM JKU3HU;

- HampaBJIeHHOCTh OOyuYeHHUsT Ha CHUCTEMaTHYeCKOe MPHOOIIHNE
y4aluxcs K CaMOCTOATENIbHOM MO3HABATEIbHON JEATEIIbHOCTH,
HAayYHBIM METOJaM TMO3HAHUS, (POPMUPYIOINIMM MOTHUBAIUIO U
pa3BUTHE CITOCOOHOCTEN K XUMUU;



- obecrnieueHue YCIOBHM, CIOCOOCTBYIOIIUX NMPHOOPETEHHIO 00ua
IOIIMMUCSI OITBITa PA3HOOOPA3HOM JESATENFHOCTH, TO3HAHUS U ca
MOIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUN),
UMEIOIIUX YHHBEPCAIbHOE 3HAYCHHE /IS PA3JIMYHBIX BUIOB JIesl

TENBbHOCTH;
- (QopmupoBaHre YMEHUN OOBICHITH U OLEHUBATH SIBICHUS OKpPY

JKAaromero Mmupa Ha OCHOBaHHUU 3HAHUM U OIIbITa, IMOJTYYCHHBIX
IIpU U3YUYCHUUN XUMUH,



- (opmupoBaHUE Y 00yHYaIOLIMXCSl TYMAaHUCTUYECKUX OTHOIIEHU,
MOHMMaHMs LIEHHOCTH XMMHUYECKHUX 3HAaHUHM U1 BBIPAOOTKH 3KO
JIOTHYECKHU LEIeCO00pa3HOro MOBEJICHHS B OBITY M TPYIOBOH Jesi
TEJIBHOCTH B LEJIIX COXPAHEHMsI CBOETO 3/10POBbS U OKPYKaIO ILei
MIPUPOIHOMN CPENBI;

- pa3BUTHE MOTHBALMU K 00Y4YEHUIO, CIIOCOOHOCTEH K CAMOKOHTPO
JI0 U CAMOBOCIIMTAaHHMIO HAa OCHOBE YCBOGHHS OOIIEUEIOBEUYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Hpodwmis M Ha
IIPABJICHHOCTH JalbHEUIIEro 00yueHusl.



2. COAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMUSA»
8 KVIACC

HepBOHa‘{aJILHLIe XUMHYCCKHEC IMTOHATHUSA

[Ipenmer xumuu. Ponbp XxuMuu B KM3HU uesoBeka. Tema u Bele
cTBa. PU3MUECKUE CBOMCTBA BELIECTB. ATpEraTHOE COCTOSIHUE BE
miectB. [IoHATHE 0 MeTO/ax MMO3HAHUS B XUMHUU. XUMHUSI B CUCTEME
Hayk. Yuctele BemiectBa u cmecu. CriocoObl pa3iesieHus cMecei.
ATOMBI U MOJIEKYIJIBI. XUMUYECKUE 37IEMEHTHI. CUMBOJIBI XUMH Ye-
CKUX 371eMeHTOB. [IpocTblie M cilokHbBIE BeliecTBa. ATOMHOMOJIE
KYJIIPHOE YYEHHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3II€
MEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. OTHOCHUTENbHAs
aToMHas Macca. OTHOCUTENbHAs MOJIeKyJisipHas Macca. MaccoBast
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

du3nyeckue U XUMHUUYECKHUE sIBJICHUS. XUMHUYECKas peakuus U eé
IpU3HAKU. 3aKOH COXPaHEHUs MacChl BEIECTB. XMUMUYECKUE ypaB-
HeHus. Kiaccuukanuss XMMHUUECKUX peakuuid (COeAMHEHHUs, pas-
JIO’KEHMSI, 3aMeIeHUs, OOMEHA).

XUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU IOCYIOU, C
npaBWwIaMH paboTHl B JIAOOPATOpUHU U MpuEMaMu OOpamieHus ¢ Ja
OopaTopHBIM 00OPYJOBaHHWEM; M3yUCHHE W OINUCAaHHUE (HU3MICCKHUX
CBOMCTB 00pa3liOB HEOPraHWYECKUX BEIIECTB; HaOmoaeHue huznie
CKuX (IUIaBJI€HHE BOCKA, TasHUE JIbJIa, pAaCTUpPAaHHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJIEHCAIUs BOJIbl) U XUMUYECKUX (TOPEHHE CBEYH, PO
KaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN)
SIBJICHUH, HAaOJIOZICHNE U ONMCaHKUE MPU3HAKOB MIPOTEKAHUsI XUMUYE
CKHMX peaKIui (pa3jloKEeHHE caxapa, B3auMOJCHCTBUE CEPHOM KHC
JIOTHI C XJI0pUJIoM Oapust, paznoxenue rugpokcuaa meau(Il) npu Ha
TpEBaHNH, B3aUMOJICUCTBHUE Kene3a ¢ pacTBopoM conu merau(1l)); uz
ydeHue crnoco0oB paszieseHns cMeceil (C TOMOIIbI0 MarHuTa, Puiib-
TpOBaHUE, BbIIApUBAHUE, AUCTWUISALMS, Xpomarorpadus), mpose-
JICHWE OYMCTKH TOBAPEHHON COJNM; HAOJIOJEHHE U ONMCaHUE pe
3yJIbTaTOB MPOBEJCHMSI OIbITA, WILTIOCTPUPYIOLIETO 3aKOH COXpPaHe
HUS MacChl; CO3/IaHUE MOJIETICH MOJIEKYJ (IITapOCTEPIKHEBBIX ).

Baxxkueiimue npeacTaBuTe/ I HEOPraHMYeCKUX BeLeCTB

Boznyx — cmech razos. Coctas Bo3nyxa. Kucinopon — anemeHr u
npocToe BemecTBo. HaxoxxaeHue kuciopo/ia B npupoze, pusnue
CKHE M XUMHUYeCKHUe cBOMCTBA (peakiuu ropenus). Oxcunsl. [Ipu
MeHeHue Kuciopona. CriocoObl MOay4YeHus: Kucioposia B Jabopa-



TOPUHU U IPOMBINIIEHHOCTH. KpyroBopoT kucioposa B IpHUpO-
ne. O30H — aJyI0TponHast MOAU(PHUKAIUS KHCIOPOAA.

TeruoBolt 3¢ ¢dekT XMMHUYECKOH peakuuu, TEePMOXUMUYECKUE
YpaBHEHHUsI, IK30 U SHJOTEPMHUUECKHUE peakuuu. TOIIMBO: yroyib U
MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJICHHE MapHUKOBOro 3¢¢ekra,
pa3pylLIeHHE 030HOBOT'O CJIOS.

Bonopon — anemeHT u npocroe BemectBo. Haxoxienue Bogopo
7a B pupoje, GU3NUecKue 1 XMMUIEeCKUe CBOMCTBA, IPUMEHEHUE,
criocoOsI noy4yeHus. Kuciorsr u comm.

KonuuectBo BemiectBa. Mosb. Monsipuas macca. 3akoH ABorajipo.
MomnsapHblii 005EM ra30B. PacyéThl M0 XMMUYECKHM YPaBHEHHUSM.
dusnyeckue cBoKcTBa BoAbl. Bosma kak pactBoputens. PacTBo pal.
HacplllieHHble M HEHACBIIIEHHbBIE PAacTBOPBL. Pacmeopumocmsv ge-
wecme 6 600e.l MaccoBas 014 BelecTBa B pacTBope. XUMHUE
ckue cBoiicTBa Boabl. OcHOBaHuA. Posib pacTBOpPOB B pUpOJIE U B
XKHU3HU yenoBeka. KpyroBopor Bojbl B npupoje. 3arpsiz3HeHue npu
polHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccupukanuss Heopranmyeckux coeauHeHnin. Oxcunpl. Kiac
cupuKanus OKCHJIOB: cojicoOpa3yromue (OCHOBHBIC, KUCIIOTHBIC,
amporepHbie) U HecoleoOpazyomue. HomeHkiarypa OKCHIOB
(MexxayHapoaHass U TpuBHaibHas). PU3NYECKHE U XUMHYECKHE
CBOICTBA OKCUAOB. [lomyyeHne okCuaoB.

OcnoBanus. Kinaccudukaius oCHOBaHUIA: MIETOYN U HEPACTBO PH-
Mble OCHOBaHMs. HomeHknarypa ocHOBaHMI (MEXIyHApoaHas U
TpuBHanbHas). Pu3nueckue U XUMUYECKUE CBOMCTBA OCHOBAHMIA.
[Tonydyenue ocHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa KucioT (Mex-
NyHapoJHasi W TpuBUaibHas). dusnueckue U XUMHUYECKHE CBOM-
cTBa kucinot. P aktuBHOCTH MetaimioB H. H. bekerosa. I1o nyue-
HUE KUCJOT.

Comu. Homenknarypa coneil (MexXayHapoJgHash W TpPUBUAJIbHAsA).
du3nyecKne u XuMU4YecKue cBoiicTea coinei. [lomydenue coneil.
I'eneTnueckas cBA3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COEIU
HEHMUIA.

XUMUYECKUN IKCIEPUMEHT: KAUECTBEHHOE OIPEIEICHUE COAEP
KaHUS KUCIOPOJa B BO3yXe; NOJTyyeHUe, COOMpaHue, paclo3HaBa
HUE U U3yYeHUE CBOMCTB KUCIOPOAa; HAOII0A€HHE B3aUMOICHCTBUS
BEIIECTB C KMCIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHUS U MPEKPaIICHUS
ropeHus (moskapa); 03HaKOMJIEHHE ¢ oOpa3laMu OKCHUJIOB U OIHCca
HUE UX CBOICTB; MOJy4YeHHEe, coOUpaHue, paclo3HaBaHUe U U3yde

KypcuBom o6o03HaueH y4eOHBIH MaTepuall, KOTOPbIH H3y4aercs,
HO HE BBIHOCHUTCSI Ha IPOMEXYTOUHYIO M UTOTOBYIO aTTECTALUIO.



HUE CBOMCTB BOZOpoJa (TOpeHue); B3auMoJIHCTBUE BOAOPOJA C OK
cugom meau(Il) (Bo3MOKHO MCTIONb30BaHUE BHICOMATEPHAIIOB); Ha
OroIeHNe 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIEIOBAHUE
0COOEHHOCTEH PAcTBOPEHUSI BEILIECTB C PA3IUYHOM pPacTBOPUMO
CTBIO; IPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOH 0-
Jeil pacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJBI C MeTallia-
MU (Ha TpUEM M KaJibliueM) (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMA-
Tepua JIOB); ONpPE/ICICHUE PACTBOPOB KUCIOT M ILEIOYEH C MOMO-
IIbI0 WH JMKAaTOPOB; HCCIEA0BaHHE OOpa3loOB HEOPraHUYECKHX
BEIIECTB pa3 JUYHBIX KJIACCOB; HAOIIOJCHHE M3MEHEHHS OKPAaCKH
MHMKAaTOPOB B PAcTBOpaxX KHUCIOT U LIeNIoUed; U3y4eHHEe B3auMO-
neiicrBust okeu n1a meau(Il) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT
C MeTaJulaM{, peakluil HelTpaau3anuu; MoJydyeHHEe HEepacTBOPHU-
MBIX OCHOBaHHUH, BHITECHEHHE OJIHOTO METajla IPYTUM U3 PacTBO-
pa conu; peleHne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHen-
1€ KJIACChI HeOpra HUYECKUX COCTUHEHHID.

Ilepuonnyeckuii 3axon u Ilepuoanyeckas

cucTremMa

xumuyeckux 3jiemenToB JI. U. MennesneeBa. Ctpoe-
HHE ATOMOB.

XuMuuyeckas CBSI3b. OKHCINTEIbHO-
BOCCTAHOBHUTE/IbHbIE PeaKIuu

[lepBble MOMBITKM KiIacCH(UKALUU XUMUYECKHUX 3JeMeHToB. [lo
HATUE O TPYyNIMax CXOJHBIX 3JEMEHTOB (IIEJIOYHBbIE U IIETOYHO3E
MEJbHBIE METaJUIbl, TAJIOTE€Hbl, HHEPTHBIE T'a3bl). DIEMEHTBI, KOTO
pbie 00pa3yroT aMpOTepHbIE OKCUABI 1 TUIAPOKCUIBI.
Ilepuognueckuii 3akoH. llepnomnueckas cucreMa XUMHYECKHX
anemeHToB [I. . Menneneesa. KopoTkonepnonHas v JJIMHHONEpU
onHas (opmbl Ileproanueckoil CUCTEMBI XMMHYECKHX 3JIEMEH-
toB JI. 1. Menneneesa. Ilepuonst u rpynmnsl. U3nyeckuii CMbICIT
I10 PsIKOBOTO HOMEPA, HOMEPOB MEPHUOA U TPYIIIIBI IEMEHTA.
Crpoenne aromoB. CoctaB aTOMHBIX s7ep. M30Tonbl. DNEKTPOHBI.
CrtpoeHue HJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XuMuUYe-
ckux anemeHtoB Ilepuommueckoit cucrembl [[. M. Menaeneesa.
XapakTe pUCTHKAa XMMHYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHHUIO B
[Tepuoauue ckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajnyca aTOMOB XHMUYECKUX IJI€
MEHTOB, METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TpyIamM
u nepuonaM. 3HadeHue Ilepuoanueckoro 3akona u Ilepuoguue-
CKOMl CHCTeMBbl XMMHYECKHMX 3JIEMEHTOB JUIsl Pa3BUTHS HAYKU M
npaktu ku. J{. 1. MenzaeneeB — y4€HbIN U rpaXkaaHH.



Xumuueckasi cBsi3b. KoBaneHTHas (MOJspHast M HETIONSIPHAST) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucieHus. OKUCIUTETLHOBOCCTAHOBUTENIBHBIE peak
uuu. [Ipoueccel okucienus: U BoccraHoBieHus. OKUCIUTEIN U BOC
CTaHOBUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: H3y4deHHE 0O0pa3lloB BEIIECTB MeTal
JIOB ¥ HEMETAJUIOB; B3aMMOJICUCTBUE TMAPOKCUIA IIMHKA C PacTBO
paMu KHUCJIOT U LIEN0YEH; MPOBEJCHHE OIBITOB, MILTIOCTPUPYIOIINX
MPUMEPBbl OKUCIUTEILHOBOCCTAHOBUTENBHBIX pPEAKIMi (ropeHue,
peaKkuuu pa3nokKeHUsl, COeTMHEHUS).

MeknpeaMeTHbIEe CBSI3H

Peanm3anuss MeXNpPEIMETHBIX CBS3CH TNpU H3YYCHUU XUMUH B
8 KJlacce OCYIIECTBISIETCSl Yepe3 MCIOJIb30BAaHUE KaK OOIIUX ecTe
CTBCHHOHAYYHBIX IMOHSTUH, TaK W TOHSATHMH, SBISIONIMXCS CUCTEM
HBIMU JIJISL OT/IEJIBHBIX MPEJMETOB €CTECTBEHHOHAYYHOTO IIUKIIA.
OO01ue ecTeCTBEHHOHAYYHbBIE MMOHATHS: HAYYHBIN (DaKT, TUTIOTE 34,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KiIacCu(UKALUs, IEPUOINY HOCTb,
HaOJII0/ICHUE, SKCIICPUMEHT, MOJICIIMPOBAHKUE, U3MEPEHHE, MOJICIb,
SIBJICHHE.

®dusnka: marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HY
KIIUJI, U30TOIBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJIEKTPUUYCCKHIA 32
psid, BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BEIIEeCTBa,
ra3, Gu3nuecKrue BEIUYNHBI, AUHHUIIBI HU3MEPEHHUs, KOCMOC, TUIaHe-
Thbl, 3BE3161, COIHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TTOPO
JIBI, TIOJIC3HBIC MCKOTIAeMbIe, TOTLTMBO, BOJIHBIC PECYPCHI.



9 KJIIACC
BemecTBo M XMMHYeCKasi peaKkus

Ilepuoguueckuii 3akoH. [lepuoauyeckas cucreMa XUMUYECKUX JIe-
mentoB J[. 1. MenpaeneeBa. CTtpoeHue aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUO
JIOB, KaJIHsl, KaJIbLIUA U UX COEIMHEHUN B COOTBETCTBHUHM C MOJIOKEHU
eM 311eMeHTOB B [leprnoauyeckoii cucTemMe U CTPOCHUEM UX ATOMOB.
CrpoeHue BemnecTBa: BUAbl XUMUYECKOM CBA3U. THUIIBI KpUCTAJ JIU-
YECKUX PEIIETOK, 3aBUCMMOCTb CBOMCTB BEILECTBA OT THIA KPHU
CTAJNINYECKOHN PEIIETKU U BUJA XUMHYECKOU CBSI3H.
Knaccupukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB
(MexayHapogHass M TpUBHAiIbHAs). XUMHYECKHE CBOICTBA Be
LIECTB, OTHOCAILMXCS K Pa3Iu4yHbIM KJIACCaM HEOPraHWYECKHUX CO
€MHEHUH, TeHETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanuss XMuMUYECKUX PEaKIHiA 110 Pa3INdHbIM IPU3HA KaM
(Mo 4YMCcIy M COCTaBY YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, MO TE
WI0BOMY 3((eKTy, M0 U3MEHEHUIO CTETEHEW OKHUCIICHUS XUMUYE
CKHX 3JIEMEHTOB, 110 00PaTUMOCTH, IO YYaCTHIO KaTalu3aTopa). DK
30 U SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.
[Tonstue o ckopoctu xummuueckon peakuuu. [lonsrtue o0 obGparu
MBIX M HEOOpaTHUMBIX XMMHUYECKUX peakiusix. [loHsaTre o roMorexH
HBIX U T€TEPOTCHHBbIX peakuusix. [lonamue o Xumuueckom pasHo-
secuu. Daxkmopul, euuAIOWUE HA CKOPOCb XUMUYECKOU PeaKyuu u
NOJIOJHCEHUE XUMUYECKO20 PABHOBECUSL.
OKHCIIUTETFHOBOCCTAHOBUTEILHBIE PEAKIIMU, JJIEKTPOHHBIN 0Oa
JIAHC OKHCIUTEIbHOBOCCTAHOBUTENbHOM peakiuu. CocraBieHue
YPaBHEHUN OKHCIUTEIbHOBOCCTAHOBUTENIBHBIX PEAKIUN C HCIIOIb
30BaHUEM METO/1a PJIEKTPOHHOTO OaaHca.

Teopust ANEKTPOTUTUUECKON AUCCOLMAIMH. DIEKTPOIUTHI U HE
anekTponauThl. KaTtnoHbl, aHMOHBL. MeXaHW3M IUCCOIHAIIUU BE
LIECTB C Pa3IMYHBIMU BUIAMU XUMHUYECKOU CBs3U. CTENEeHb JUCCO
nuanuu. CHIbHBIC U C1a0ble JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YciaoBHs IPOTEKaHUs peakluidi HOH HO-
ro oOMeHa, MOJIHBIC U COKPAIEHHBIE HOHHBIC YPAaBHEHUS pPeaK IUH.
CBolicTBa KUCIOT, OCHOBAaHHUI U COJIEH B CBETE MPEACTABICHUI 00
ANEKTPOIUTHIECKON aucconuanuu. KadecTBeHHBIE peakIuu Ha
WoHbI. [lonsamue o eudponuse coeil.

XUMHYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE C MOJIEISIMU KpU CTall-
JTUYECKUX PEMIETOK HEOPTaHWYECKUX BEIIECTB — META/IOB M He-
MeTalioB (TpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAa Ha



TpHs); UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKklun
OT BO3JEHCTBUS Pa3TUYHBIX (PAKTOPOB; UCCIEIOBAHHUE 3JIEKTPONPO
BOJIHOCTH PAacTBOPOB BEILECTB, IPOLECCA IUCCOLMALIMN KUCIIOT, 111€
Jo4eil ¥ conei (BO3MOKHO HCIIOIb30BAHKUE BUICOMATEPUAJIOB); PO
BEJICHUE OIBITOB, WUIFOCTPUPYIOIIUX NPU3HAKHU MPOTEKAHUS peax
Ui MOHHOTO oOMeHa (oOpa3oBaHHME OCajKa, BblAENEHHE Ta3a, 00-
pa3oBaHUE BOJbI); OMbBITOB, WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIIU
TEJIbHOBOCCTAHOBUTEBHBIX PEAKIMM (FOpEHHE, peaKluu Pas3iioke
HUSl, COCIMHEHNUs); PacliO3HABaHUE HEOPraHMYECKUX BEIIECTB C IO
MOILbI0O KQYECTBEHHBIX PEAKIMI Ha MOHBI; PELICHHE SKCIIEPUMEH
TaJbHBIX 3a/1a4.

HeMeTanabl 4 MX cOeTUHEHUS

OO0mias xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOCHHUS aTo
MOB, XapaKTepHbIC cTereHu okucicHus. CTpoeHne U PU3NYECKUE
CBOIMCTBAa NPOCTBHIX BEIIECTB — TraJOreHOB. XUMHUYECKUE CBOW-
CTBa



Ha IpUMepe Xjopa (B3auMOJEHCTBUE C METallIaMU, HEMETaJlJIaMH,
niesioyamn). XsopoBoaopoa. ConsiHasi KUCIIOTa, XUMUYECKHE CBOM
CTBa, [1OJly4YeHHEe, IpUMeHeHue. JlelicTBIe XJ10pa U XJIOPOBOJOPOAA
Ha OpraHu3M uesioBeKa. BaxkHeliine XJI0puIbpl U MX HaXOXJIEHHUE
B IIPUPOJE.

O6mas xapaktepuctuka s1emMeHTOB VIArpynmbel. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIICHUS.

Crtpoenune u (u3MUECKUEe CBOMCTBA MPOCTBIX BEIIECTB — KHCIIO
poJa u cepbl. AJUIOTPOIHbIE MOU(UKALIMU KUCIOPOJIa M Cephl. XU
MHUYECKHe cBoiicTBa cepbl. CepoBOAOPOA, CTpOCHHE, (hU3UYECKHE U
XUMHYecKHe cBoiicTBa. OKCUABI cepbl KaK MPEACTaBUTEIN KUCIIOT
HBIX OKcHJI0B. CepHasi KUCIIOTA, (PU3MYECKHE U XUMHUYECKUE CBOU
cTBa (0OLIMe Kak IpeICTaBUTENs Kiacca KUCJIOT M crenudpuyde
ckue). XUMUYECKUE PEAKIINH, JIEKALUE B OCHOBE POMBILUIEHHOTO
crioco0a nosyyeHus cepHoit kucaotel. [Ipumenenue. Conu cepHol
KHUCJIOTHI, KadeCTBEHHas peakuus Ha cyiabdarnoH. HaxoxneHue
Cepbl U €€ COCMHEHNN B IPUPOJE. XUMHUUYECKOE 3arps3HEHUE OKPY
XKarollel cpelbl COeMHEHUSIMU cepbl (KUCIOTHBIE J0XKIH, 3arpss3
HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.
OOmast xapakrepucTuka 3j1eMeHToB VArpynnsl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS.

A30T, pacmpocTpaHeHHe B Tpupone, (pusndeckue M XUMHYECKUE
coiictBa. Kpyrosopot azora B npupoje. AMMHUaK, ero pusnyeckue
U XMMHUYECKHE CBOMCTBA, NOJy4YeHUE U npumeHeHue. Coau aMMmo-
HUS, UX (PU3UUECKHe U XUMHUYECKHEe CBOWCTBA, mpuMeHeHue. Kaue-
CTBEH Has peakiiisl Ha MOHbl aMMOHUs. A30THas KUCIOTa, €€ MOoIy-
yeHue, pU3nyeckue U XMMHUYEeCKre CBOICTBa (00IHMe Kak MmpejcTa-
BUTEJIS KJlacca KUCIOT U cneunguyueckue). Mcnons3oBanue HUTpar-
OB U CO JIell aMMOHUS B Kau€CTBE MUHEPAJIbHBIX y00peHuil. XuMu-
YECKOE 3arpsA3HEHUE OKPYKAIOUIEW Cpelbl COEAUHEHUSAMH a30Ta
(KUCIIOT HBIE I0%K/IH, 3arPsS3HEHNE BO3/lyXa, TOYBbI U BOJOEMOB).
®ocdop, amrorponHsie Momudukamuu (ocdopa, duznueckue u
xumuyeckue cpoiictBa. Oxcun pocdopa(V) u bochopnas kucnora,
¢bu3nueckrue U XMMHUYECKUE CBOICTBa, oiny4yeHue. Vcnonb3oBanue
¢docdaroB B kKauecTBE MUHEPATIBLHBIX Y100pEHUH.

Obmas xapakrepuctuka sneMeHToB IVArpynnel. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS.

VYriepon, amioTporHble MoAU(UKAIMK, PAacpOCTpaHEHHE B MpU
poze, puszndeckue U XMMU4Yeckue cBoiictBa. AncopOrus. Kpyroso
pot yrepoza B npupozae. OKcuasl yriepoza, ux pu3nuecKkue u Xu
MUYECKHE CBOICTBA, JEWCTBUE HA JKHUBBIE OPTaHU3MBI, MOJyYEHUE
U TpUMEHEHHe. DKOJOTMYeCKHe MpoOJIeMBbl, CBSI3aHHBIE C OKCH-



J0M



yraepona(IV); runore3a mio0aabHOTO MOTEIJICHUS KJIMMaTa; Iap
HUKOBBINA 3 PekT. YrompHas KUcIoTa U €€ Cou, X (pusnyeckue u
XMMUYECKHE CBOMCTBA, MOJIyueHHE W NpuMeHeHue. KadyecTBeHHas
peakuus Ha kapOoHaTHOHBI. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIICHHOCTH U CEITbCKOM XO3SHCTBE.
[lepBoHayanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBAX Kak O
COEIMHEHUSAX yIiepoja (MeTaH, 3TaH, 3TUJIEH, all€THJIEH, 3TaHOII,
IJIMLEPUH, YKCYCHas KUCIO0Ta). Mx cocmae u xumuueckoe cmpoe-
Hue. TloHsTe 0 OMONOrMYECKH BaXKHBIX BELIECTBAaX: >KUpax, Oel
Kax, yIJeBOJax — U MX POJM B )KU3HM ueinoBeka. Mamepuanbroe
€OUHCNBO OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHULL.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHE CBOMCTBA, MOTyYCHHE U
npumenenue. CoenuHeHust KpemMHusi B mnpupoze. OOmme mpen
ctaBnenusi 00 okcune kpemuus(IV) u kpemuueBoit kucinore. Cunu
KaThl, X HUCIIOJIb30BaHUE B OBITY, MEAHMIIMHE, IMPOMBIIUICHHOCTH.
Baoicnetiwue cmpoumenvuvie mamepuanvl: Kepamuka, cmekio, ye-
MeHm, bemoH, dcenezobemon. IIpodiemvl 6e30nacH020 UCNONbL30-
8a- HUS CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU IHCUSHU.
XUMHUYECKUHN IKCIIEPUMEHT: U3ydyeHUE 00pa3IloB HEOPraHWYe CKHUX
BEII[ECTB, CBOMCTB COJISTHOM KHCIIOTHI; IPOBEICHUE KAYECTBEH HBIX
peakuuii Ha XJIOPUAMOHBI M HaOJIIO/IEHNE MPU3HAKOB UX PO TEKa-
HUSL; OMBITHI, OTpaXkarolue GU3NYECKue U XMMHUYECKHUE CBOM CTBa
raJloreHOB U UX COEeIUHEHHH (BO3MOKHO MCIOJIb30BAaHUE BUCOMA-
TEpUAJIOB); 0O3HAKOMJICHHE ¢ 00pa3liaMu XJIOPUIOB (rajiore HUOB);
O3HAKOMJIEHHE C 00pa3liaMu cephl U €€ COeAMHEHUSIMH (BO3 MOKHO
WCIIOJIb30BaHKME BUCOMATEPUAIOB); HAOJNIOJCHHE Tpoliecca 00yr-
TUBaHUs caxapa Moj JAeUCTBUEM KOHIIEHTPUPOBAHHOW CEpHOU KHC-
JIOTHI; U3yYECHUE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHON KHC-
JIOThHI, TPOBENECHNWE KAaYeCTBEHHOW pEaKIUM Ha Ccylb(aTHOH U
HaOJro/IeHue MpHU3HaKa e€ MPOTEKaHUs; O3HAKOMJIEHHE ¢ (u3nye
CKHMH CBOIcTBamMM a30ta, pocdopa U UX coeAUHEHUN (BO3MOKHO
MCIOJIb30BaHNE BUIEOMATEPHUAIoB), 00Opa3iiaMu a30THBIX U Gocdop
HBIX yJ0OpeHuil; moay4yeHue, coorpaHue, paclio3HaBaHue U U3ydye
HUE CBOICTB aMMMaka; MPOBEJIEHUE Ka4eCTBEHHBIX peaKIMii Ha
MOH aMMOHHUS U (pochaTHoH W U3ydeHHe MPU3HAKOB UX MPOTEKa-
HUs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIIOTBHI C
Me/IbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPHATIOB); U3yUeHHE
MOJIeNIel KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, QyiepeHa;
O3Ha KOMJICHHE C IMPOLIECCOM aCOpOIMU PAaCTBOPEHHBIX BEIIECTB
aKTH BUPOBAHHBIM YIJIEM U YCTPOMCTBOM MTPOTUBOTA3a; MOIyUeHHE,
coOu paHue, pacro3HaBaHUE U U3yYEHUE CBOMCTB YITIEKHCIIOTO Tra-
3a; PO BeJIeHWE KAYECTBEHHBIX DPEaKIuii Ha KapOOHAT W CHUIIH-
KaTHOHBI



U U3y4eHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHE C MPOIYK
[MeH CUJIMKATHOW MPOMBILIUIEHHOCTH; PEIIeHUE SKCIIepUMEHTAIb
HBIX 337124 110 Teme «BaxkHeinme HeMeTaJibl U UX COCAUHEHUS».

Mertamisl B UxX COCIHUHC-
HUA

OOmiasi xapakTepUCTUKA XHMUYECKUX OHIIEMEHTOB — METAJJIOB
Ha OCHOBAHUHU UX MoJoKeHMs B lleprnonnueckoil cucremMe xumuye
ckux snemeHToB JI. V1. MenneneeBa u ctpoenust atoMoB. CTpoeHHe
MeTauioB. MeTrauinueckas CBsi3b M METAIMYECKas KpPUCTAILINYe
CKasl peléTKa. DIEKTPOXUMHUECKUN Psii HAIPSKEHUN METaJuIoB.
duznyeckue U XMMHUYECKHUE CBOMCTBA MeTauioB. O01ue crnocoObl
noxy4yeHus: MetauioB. [loHsiTHE O KOPPO3UM METAIOB, OCHOBHBIE
CIOCOOBI 3alIUThl UX OT Koppo3uu. CIuiaBel (CTaiab, YyTr'yH, Tropa
JIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.
[Ilesrounsle MeTauibl: nosiokeHUe B lleprognyeckoi cucreme xu
Muueckux 35eMeHToB J. M. MenaeneeBa; ctpoeHne UX aTOMOB; Ha
XO0XJieHne B npupoje. Ousndeckue U XUMUYECKHUE CBOMCTBa (Ha
npuMmepe Hatpus U Kanus). OKCUABl U TUAPOKCUIBI HATPUA U Ka
nus. [IppumeneHne nenoYHbIX METalIOB U UX COCIMHEHUM.
[[{erouHO3€MeENbHBIE METAIUIBI MAarHUM W KaJIbLMI: MOJIOKEHUE B
[Tepuoauueckoit cucreme xumuueckux sneMmeHToB J[. WM. Menne
JieeBa; CTPOEHHWE WX aTOMOB; HaxXOXKJIE€HHE B mpupojae. Dusude-
CKHME U XMMHMUYECKHE CBOWCTBA MarHus U Kanblus. Baxueiimue co-
eINHE HUS Kalblus (OKCHJI, TUIIPOKCU], colin). JKECTKOCTH BOJBI U
crioco ObI €€ ycTpaHeHHUS!.

Amomunuii: nonoxenue B [lepuoguyeckoil cucreMe XuMu4ye CKUX
anemeHToB [[. 1I. Menneneesa; ctpoeHue aroma; HaxOXKJICHUE B
npupoje. dusnyeckne M XMMHUYECKHE CBOMCTBA aTOMHUHHA. AM
(dboTepHbIe CBONCTBA OKCHIA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: nonoxenue B Ileprnoanyeckoi cucreMe XUMHYECKHX dJIe-
MeHToB JI. 1. MeHneneeBa; CTpoeHUE aTroMa; HaXx0XKAEHUE B MPU-
pone. duznyeckue U XMMUYECKUE CBOMCTBA kene3a. OKCUJIbI, THI-
pokcunbl u conu xene3a(ll) u xeneza(Ill), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

XUMHYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C oOpasiamMu MeTas
JIOB U CILJIaBOB, UX (DU3MUECKUMU CBOMCTBAMH; M3YYCHUE PE3yiIbTa
TOB KOPPO3HH METAIJIOB (BO3MOKHO HCIOJIb30BaHUE BUACOMATEPU
aJIOB), 0COOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJIBIUS U HATPUS
C BOJIOM (BO3MOXKHO HCIIOJb30BaHUE BUAEOMATEPUAJIOB); UCCIIEIO
BaHUE CBOWCTB KECTKOW BOJIbI; MPOIIECCA TOPEHUS KeEIE3a B KUCIIO
pone (BO3MOXHO HCIOJIb30BaHHE BUIECOMATEPHANIOB); MPU3HAKOB



MPOTCKaHUA Ka4YCCTBCHHBIX peaKL[I/Iﬁ Ha MOHBI (MaFHI/ISI, KaJlblMs,



amroMunusi, 1nHKa, xkenesa(ll) u xeneza(Ill), menu(Il)); nadmrone
HUE W OIMCAHWE IMPOIECCOB OKpAIIMBAaHUS TUIAMEHH WOHAMH Ha
TpUS, Kallusl U KaJabIs (BO3MOXKHO HCIIOJIb30BAHHE BUACOMATEPU
aJIOB); MCCIIeZIoOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHU-
HHUA U TUAPOKCH A NUHKA; PCIICHHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 11O
Te Me «BakHelme MeTaIbl ¥ UX COSUHEHHUSI.

XumMHusL M OKpyKaroulias

cpena

HoBble maTepuansl 1 TexHoJIOrMU. BemiecrBa n marepuansl B MO
BCEIHEBHOM >KU3HM 4YEJIOBEKA. XUMUS U 310pOoBbe. be3omnacHoe uc
M0JIb30BaHKE BEIIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBas mo
MOIIb MPU XUMUYECKHUX OKOrax U OTpaBiieHUsX. OCHOBBI KOJIOTH
YECKOM TIpaMOTHOCTH. XHMHUYECKOE 3arps3HECHUE OKPYKaroILIEH
cpensl (mpeaenbHas JOMYCTHMAas KOHIIGHTpAIUsl BEUIECTB —
[TIJIK). Ponb xuMuu B perieHnn 3KOJI0THYECKUX TTPOOIEM.
[IpupoHbIle UCTOYHHUKHU YITIEBOAOPOJOB (Yyrojib, MPUPOIHBIN Ta3,
He(Th), IPOIYKTH HX MEPEepPabOTKU, UX POJIb B OBITY W TIPOMBIII
JIEHHOCTH.

XUMHUYECKUH DKCIEPUMEHT: H3y4yeHHe O0O0paslloB MaTepuasioB
(cTek1o, CIIaBbl METAIIOB, MTOJIMMEPHBIE MaTEpUaIbl).

Me)KHpCI[MeTHHC
CBsA3U

Peanm3anus MeXNpeIMETHBIX CBSI3el NPH M3YYCHHH XUMHUH B

9 kJacce OCYIIECTBIISIETCS Yepe3 MCIONIb30BaHUE KaK OOIINX ecTe
CTBEHHOHAYYHBIX MMOHATHA, TaK U TIOHSATUH, SIBISIFOIIUXCS CUCTEM
HBIMH TSI OT/ICTTLHBIX IMPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.
OO01ue ecTecTBEHHOHAYYHbIE TIOHATHS: HAYUYHBIH (haKT, THIIOTE
3a, 3aKOH, TEOPHsl, aHAINU3, CUHTE3, Kilaccuukaius, nepuoany
HOCTh, HaOJO/IEHUE, OHKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEpE-
HUE,

MOJICJTh, SIBIICHUE, ITAPHUKOBBINA (D PEKT, TEXHOJIOTHUS, MATCPHAITBI.
®dusuka: Matepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HY
KITUJ, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, AIEKTPUIECKUI 3a
P, TIPOBOJHUKH, ITOYIIPOBOJHHUKH, TUIICKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pac
TBOP, PaCTBOPUMOCTbH, KPUCTAJUIMUECKasl perIEéTKa, CIUIaBhl, GU3H
YeCKUE BEJIMYUHBI, SIUHUIIBI U3MEPEHHUsS, KOCMHUYECKOE MPOCTPaH
CTBO, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: gorocunres, asixanue, 6uocdepa, IKOCUCTEMA, MU
HEpaJIbHBIC yIOOpPEHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TTUTA



TEJIbHBIC BEIIECTRA.
I'eorpadums: atmocdepa, runpocdepa, MUHEpaANIBI, TOPHBIC TTOPO
AbI, TIOJIC3HBIC HCKOITACMbIC, TOIIJINBO, BOAHBIC PCCYPCHI.



3. IIAHUPYEMBIE PE3VJIbTATHI OCBOEHMS
YYEBHOTO NPEJIMETA «XAMHS» HA YPOBHE OC-
HOBHOI'O OBIIEIO OBPA3OBAHMS (BA3OBBIl YPO-
BEHD)

3.1. JMYHOCTHBIE PE3YJbTATbBI
N3ydyeHne XxuMuu B OCHOBHOW IIKOJIE HAPABJIECHO HA JOCTHXKE HHUE
00yYarOIIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMET HBIX
pe3yIbTaTOB OCBOCHHMS YU4EOHOTO MpeIMETa.

JIngHOCTHBIE pe3yNbTaThbl

JIMuHOCTHBIE PE3yNBTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO 00
mero oOpa3oBaHUsl JOCTHTAIOTCS B XOJ€ OOy4eHUS XUMUH B €IUH
CTBe Y4eOHOHM M BOCIUTATENbHON AesTenpHocTH OpraHu3anuy B co
OTBETCTBUU C TPAJULUOHHBIMH POCCUMCKMMH COLIMOKYJIBTYPHBIMU
U JyXOBHOHPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATBIMU B OOLIECTBE
IIpaBUWJIaMU U HOPMaMHM MOBEJIEHUS U CIIOCOOCTBYIOT IIpOLIEccaM ca
MOIIO3HAHUS, CAMOPA3BUTHSI U COLIMATIU3ALNN 00yYarOIUXCSl.
JIM4HOCTHBIE PE3YNBTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM
4HCJIE B YaCTH:

HanI/IOTI/IqCCKOFO BOCITUTaHUA

1) IEHHOCTHOTO OTHOULIEHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, UC-
TOPUYECKOMY M HAy4YHOMY HAcCleIHI0, MOHMMaHUs 3HAYEHUS XU
MUYECKOW HAyKH B )KH3HU COBPEMEHHOT0 OOIIeCTBa, CIOCOOHOCTH
BIIAJIETh JOCTOBEPHOHN MH(MOpMAIUEH O EPETIOBBIX TOCTHKEHUAX U
OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHO
CTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpaA U OOIIECTBA;

I'paxknanckoro BOCIIUTAHUS

2) MNpeACTaBJIICHHA O COLMUAJIbHBIX HOpMax M IpaBHJIaX MEKINY
HOCTHBIX OTHOIIIEHHH B KOJIJICKTUBC, KOMMYHHKaTHBHOfI KOMIIC
TCHTHOCTHU B O6H_IeCTBeHHO HOJ'IC3HOI7I, y‘le6HOI/ICCJIe,HOBaTCHLCKOI>’I,
TBOp‘lCCKOfI U Jpyrux BHUAaX HACATCIBHOCTHU; OTOBHOCTU K PAa3HO
O6p213HOI>i COBMECTHOH JeSITEIbHOCTU IIpU BBIITOJIHCHHUH y‘Ie6HLIX,
MO3HABATCIIbHBIX 3a/ia4, BBIIIOJIHCHUHW XHUMHUYCCKUX OSKCIICPUMCH
TOB, CO3JaHUHU y‘-IC6HBIX MIPOCKTOB, CTPECMIJICHHUA K B3aWUMOIIOHUMA
HHUIO U B3aUMOIIOMOIIIX B IIPOILECCC 3TOM y‘-IC6HOI>i JCATCIIbHOCTH,
o0 TOBHOCTU OIICHHBATh CBOE MOBEACHUE U MOCTYIIKHM CBOUX TOBaA-
pu el ¢ mo3ULuU HPAaBCTBCHHBIX U IIPABOBLIX HOPM C y‘-IéTOM
OCO3HAHMS MOCJIECICTBUMN IMMOCTYIIKOB;

HCHHOCTI/I HAY4YHOT'O TTO3HAHU



3) MUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE U XUMHUE
CKOM peaklyu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BU



THSI HAYKU U COCTaBIISIOIINX OCHOBY JUIsl HOHUMAHUS CYITHOCTH Ha
YYHOW KapTHUHBI MUPA; MPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHO
CTSIX Pa3BUTHUS INPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C IPHUPOIHON
Cpenoii, O POJIM XMMUHU B MO3HAHUU I3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTENbHBIX MOTUBOB, HAIPABIEHHBIX HA MOJyYEHHUE HO
BBbIX 3HAHUI MO0 XUMUU, HEOOXOAUMBIX JIJIs1 00BACHEHUS HAO01ae
MBIX IIPOLIECCOB U SIBJICHUM;

5) mo3HaBaTenbHON, HHPOPMAIIMOHHON M YMTATEIbCKOW KYJIBTY
pBl, B TOM 4YHCJI€ HAaBBIKOB CAMOCTOSITEIbHOM paboOThl ¢ yueOHBI-
MU

TEKCTaMH, CIPaBOYHOU JINTEPATypPOH, JOCTYIIHBIMU TEXHUYECKUMHU
cpeAcTBaMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

6) uHTepeca K OOYYEHHUIO U MO3HAHUIO, JIIOOO3HATEIBHOCTH, TO
TOBHOCTHU M CIOCOOHOCTH K caMOOOpa30BaHMIO, IPOEKTHON U HC-
cie

JOBATEIbCKOM AESITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBlieH
HOCTH U ypOBHS 00yueHUs B JaJIbHEHIIEM;

®opMupoBaHus KyIBTYypBl 3/10-
POBBsI

7) OCO3HaHUS LIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOLICHMS K
CBOEMY 3JI0pOBbIO, YCTAHOBKHM Ha 37I0POBBIA 00pa3 >KU3HHU, OCO3HA
HUS TIOCIICICTBUI M HETPUSATHS BPEIHBIX NMPUBBIYEK (yrmoTpedie
HUS aJIKOTOJIs, HAPKOTUKOB, KypeHHsI), HEOOXOIUMOCTH COOJI0/e
HUS NpaBUJI 0€30MaCHOCTH MpU OOpAIIeHUN ¢ XUMHUUECKUMH Belle
CTBaMU B OBITY U peajbHOM KU3HU;

TpymoBoro BocnuTta-
HUS

8) MHTepeca K MPaKTHYECKOMY M3y4YeHHIO Mpodeccuil U Tpyaa pas
JIMYHOTO pOJia, YBaXKEHUE K TPYY U pe3yJbTaTaM TPYJOBOH JEATelb
HOCTH, B TOM YHCJI€ Ha OCHOBE NPUMEHEHUs MPEIMETHBIX 3HAHWUMN
[0 XHMMHH, OCO3HAaHHOTO BbIOOpAa WMHIMBUAYAJIBHOW TPACKTOPUU
MPOAOJ KEHUs 00pa3oBaHMs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHO CTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHO-
CTeH; ycrentHol mpodecCHOHAIEHOMN NIeATEPHOCTH W Pa3BUTHS He-
00XOAMMBIX yM€ HHUH; TOTOBHOCTh alaiTUPOBAThC B MpodeccHo-
HaJIbHOM Cpenie;

DKOJIOTUHYECKOT0  BOCIHU-
TaHU



9) 3KOIOTMYECKH 11e71ecO00pa3HOro OTHOIICHHUS K MPUPOJIE KaK Hc-
TOYHUKY XKM3HH Ha 3eMJiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMA HUS
[IEHHOCTH 3J0pOBOT0 M 0e30macHoro odpas3a XKHM3HH, OTBETCTBECH
HOT'O OTHOIICHHUSI K COOCTBEHHOMY (PM3MUYECKOMY U NCHUXHUYECKOMY
37I0pPOBBIO, OCO3HAHHSI LIECHHOCTH COOJIOJICHUS TIPaBHII 0€3011acHOTO
MOBEJICHUS TPH paboTe C BEUIECTBAMH, a TAK)KE B CHUTYaLUsAX, YTPO
KAIOIINX 37I0POBBIO U YKU3HU JIIO/ICH;



10) cnocoGHOCTH MPUMEHSTH 3HAHUS, MTOJydaeMble NIPU U3yde HUU
XUMHH, JJI PelIeHus 3aja4, CBI3aHHbIX C OKpY’Kalollel Mpu poa-
HOM Cpeoif, MOBBIIIEHUSI YPOBHS 3KOJOTUYECKOM KYIbTYPbI, OCO-
3HAHUA TI0OATBHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM U Iy Teil
WX pEIICHUs] TIOCPEICTBOM METO/I0B XUMHH;

11) KOIOTUYECKOTO MBILUICHUS, YMEHHS PYKOBOJICTBOBATHCSA UM B
M03HABATEIbHON, KOMMYHUKATUBHON M COIMANIbHOM MpPaKTUKE.

MeranpeaMeTHbIE pe3ysIbTaThl

B cocraBe MeranpeaMETHBIX pPE3yJbTAaTOB BBIACISIOT 3HAYMMBIC
s (popMHpPOBAaHUST MHUPOBO33PEHHUs OOIICHAYYHBIC TOHATUS (3a
KOH, TEOpHsl, PUHIUI, TUIIOTe3a, (aKT, CUCTEMa, MPOIIeCC, IKCIIe
PUMEHT U JIp.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHOHAYUYHBIX
Y4eOHBIX TIPEeIMETaxX U MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX TIPE]l
MeTOB (HhOpMHUPOBATH MPEICTABICHUE O LIEIOCTHON HAYYHOU KapTH
HE MHUpa, U YHUBEpPCAJIbHbIC yueOHbIC EeUCTBUS (MIO3HABATENbHEIE,
KOMMYHHKATUBHBIC, PETYJISITUBHBIC), KOTOPBIE 00ecreunBaroT Ghop
MHPOBAHHUE TOTOBHOCTH K CaMOCTOSTEIbBHOMY IUIAHUPOBAHUIO M
OCYIIECTBIICHUIO y4EOHOM! AESITETbHOCTH.

MeTtanpenMeTHble pe3yJabTaThl OCBOCHHUS 00pa3oBaTeIbHON PO
rpaMMbl IO XUMHUU OTPaXKar0T OBJIAJICHUE YHHUBEPCAIbHBIMU MO3HA
BaTEJIbHBIMU JICUCTBUSAMH, B TOM YUCJIE:

ba3zoBbIMM TOTHUECKUMU HeﬁCTBHHMH

1) ymeHueM WUCHOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUS
MIPU OCBOEHUHU 3HAHUM: PACKPBIBATH CMBICII XUMUYECKUX MOHATHM
(BBIIENATh MX XapaKTepHblE NPU3HAKH, YCTAHABIMBATH B3aMMO
CBSI3b C JIPYTUMU MOHSATHUSMU), UCIIOIH30BATh MOHATHUS TSI 00BSIC
HEHUsl OTIEJbHBIX ()AaKTOB W SIBICHUN; BBHIOMPATh OCHOBaHUS U
KpUTEpUH s KJIacCU(DUKAIMU XUMHYECKUX BEIIECTB M XHUMHUE
CKMX pEeaKIui; YCTaHaBIMBaTh MPUUYUHHOCIEACTBEHHbBIE CBS3U
MEXIYy O0BbEKTaMU HU3y4YEHUS; CTPOUTH JOTHYECKUE PACCYKICHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, IO aHAJIOTHUH); IeTIaTh BHIBOJBI U 3a
KJTFOUCHUS;

2) yMEHUEM NPUMEHATH B MPOIIECCEe TTO3HAHUS TMOHATHUS (TIPE] MET-
HbIE W MeTampeIMEeTHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
MCIIONIb3YeMbIe B XMMHH, TPE0OPa30BBIBATH IIUPOKO MPHUMEHSIEMbIE
B XMMHUHU MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CHM-
BOJI DJIEMEHTA), XUMHU4YecKas GopMyia ¥ ypaBHEHHE XUMHUYECKON
peak MU — TPU pelIeHuu y4eOHOMO3HABATENbHBIX 3a/1a4; C Y4é-
TOM 3THUX MOJEIJIbHBIX MPEACTABICHUM BBISABIATH U XapaKTEPU30-
BaTh Cy IICCTBEHHBIC MPU3HAKU H3y4aeMBIX OOBEKTOB — XHMH-



YECKUX BE€



IIECTB M XMMUYECKUX PEaKIHii; BBIBIATH OOIIME 3aKOHOMEPHO
CTH, TPUYMHHOCIIEICTBEHHBIE CBS3U U MPOTUBOPEUHS B H3y4aeMbIX
mporeccax M SBICHHSAX; IpeiaraTb KPUTEPUU JUIS BBIABICHHS
3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEYMI; CAMOCTOSATEIFHO BBIOM
path croco0 pemieHus y4eOHo 3a/1aun (CpaBHUBATh HECKOJIBKO Ba
PHAHTOB peIIeHHUs, BBIOMpPATh HauboIIee MOAXOSAINN ¢ YIETOM ca
MOCTOSITEJIbHO BBIZICICHHBIX KPUTEPHEB);

bazoBbiMu HCCICA0BATCIIbCKUMU I[CI\/JI-
CTBHUAMU

3) yMeHHeM HCIOJb30BaTh IIOCTABICHHBIE BOIPOCH B KadyecTBE
MHCTPYMEHTA MO3HAHMS, a TaK)KE B KaueCTBE OCHOBBI I (OPMH
pOBaHMUS THUIIOTE3bl 110 IIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUU;

4) npuoOpereHue omnpiTa MO IUIAHWPOBAHUIO, OpraHU3aluu U MPO
BEJICHUIO YUYEHUYECKHX IKCIEPUMEHTOB: YMEHUE HAOII0AaTh 3a X0
JIOM TIPOLIECCA, CaMOCTOATEIbHO MPOTHO3UPOBATh €r0 PE3YJIbTaT,
¢dbopmynupoBaTh 0000IIEHUS U BBIBOJIBI IO pe3yJbTaTaM IpOBEAEH
HOT'O OIIbITA, UCCIIEI0OBAHUS, COCTABIISATh OTYET O IPOJEIAHHON pa
oore;

Pabotoit ¢ wunHdpopma-
nuen

5) yMeHuem BBIOMpATh, aHAJTU3UPOBATh M MHTEPIPETHPOBATh HH
dbopMaruio pa3InyHBIX BUJIOB U (QOPM IpEACTaBICHMS, MOTy4yae
MYI0 U3 pa3HbIX HCTOYHUKOB (Hay4YHONOIYJISpHas JUTEpaTypa Xu
MHYECKOT0 COJIepKaHus, CIPaBOYHbIe TocoOus, pecypcsl MHTepHe
Ta); KPUTHUECKU OLEHMBATh MPOTHBOPEUMBYIO U HEIOCTOBEPHYIO
nH(pOpMaILNIO;

6) yMEHHEM MPUMEHSTh Pa3IMUHbIe METO/bI U 3alIPOCHI IIPH MO UC-
Ke ¥ 0TOope MH(pOpMallUM M COOTBETCTBYIOLIUX JAaHHBIX, HEOOXO
JMMBIX JJIs1 BBIIIOJHEHUs y4eOHBIX M MO3HABaTEIbHbBIX 33Jau OIpe
NeNIEHHOT0 TUIA; TPUOOpETEHUE ONbITa B 001aCTH UCIOIb30BAaHUS
MH(OPMALIMOHHOKOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJaJCHUE
KYJIBTYpOl aKTMBHOI'O MCIOJIb30BaHUS Pa3INYHbIX MOMCKOBBIX CH
CTE€M; CaMOCTOSITEIbHO BBIOMPATH ONTUMAIIbHYIO (OpPMY IpECTaB
JeHusT UHQOpMaIMK U WUIIOCTPUPOBATH peEIllaeMble 3aJaud He
CIIO)KHBIMU CXEMaMH, Juarpammamu, Ipyrumu ¢popMamu rpaduxu
U UX KOMOMHALIUSMU;

7) yMEHHEM HCIMOIb30BaTh U aHAIM3UPOBATh B Mpolecce yueOHOH
U HCCIIeI0OBATENIbCKON IEATENbHOCTH HH(OPMALIMIO O BIUSHUU PO



MBIIIJICHHOCTH, CCJIBCKOI'O X035IiCcTBa U TPAaHCIIOPTa Ha COCTOSAHUC
OKPY>KaloIlel MPUPOTHON CPEIbL;



yHI/IBepCaJ'II)HBIMI/I KOMMYHUKATHUBHBIMU ,HCfICTBHHMH

8) yMmMeHueM 3ajaBaTh BOIPOCHl (B XOJ€ AMAJOra W/HIU JTUCKYC
CHUHM) MO CYILECTBY O00CYXJaeMoll TeMbl, (pOpMyIHMpOBaTH CBOHU
Mpej] JIOKEHUsT OTHOCUTENIBHO BBIITOJIHEHUS TPEIJIOKEHHOM 3aj1a-
qu;

9) mpuoOpeTeHre OmbITa MPE3EHTAMU PE3YIbTATOB BHIOIHEHUS
XUMHUYECKOTO AKCIEepUMEHTa (J1abopaTOPHOrO OMBITa, J1abopaTop
HOU pabOoTHI 10 UCCIICIOBAaHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOCK
T2);

10) 3auHTEpPECOBAHHOCTH, B COBMECTHON CO CBEPCTHHKAMM IO3HA
BaTEJIbHOW M MCCIIEOBATENIbCKON I€ATEIbHOCTU MPU PELICHUH BO3
HUKAIOIIUX TIPOOJIeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIIIa
coBaHMs TO3UIMH (0OCYKIeHHs, 0OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIUS COBMECTHBIX JCHCTBUIA, ONpeeieHne
KPUTEPUEB I10 OL[EHKE KaueCTBA BHIMOJIHEHHON pabOTHI U JIp.);

yHI/IBepcaJIBHBIMI/I PETYJIATHUBHBIMHA I[CflCTBPI?IMPI

11) ymeHueM caMOCTOSTEIBHO OMPENEATh LENU JeATEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBIISITh, KOHTPOIMPOBATH M IMPH HEOOXOAU
MOCTH KOPPEKTHPOBATh CBOIO JEATEIBLHOCTh, BBIOMpATh HamboJjee
3¢ peKTUBHBIC CITOCOOBI pelIeHUsT YUeOHBIX U MO3HABATEIBHBIX 32
Jlay, CaMOCTOSITEJIbBHO COCTABJISITH WJM KOPPEKTUPOBATH IPEIIIO
YKEHHBII aJITCOPUTM JCHUCTBUI NPU BBINOIHEHUU 33JaHUN C YUYETOM
MOJTyYeHUs HOBBIX 3HAHMA 00 W3ydyaeMbIX OOBEKTaX — BeIlle-
CTBaxX W PEAKUHMSIX; OLEHUBATh COOTBETCTBUE MOIYYEHHOIO PE3YJIIb-
TaTa 3a SBJICHHOU IICJIN;

12) yMeHHEM UCIONIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MPE]T
JlaraéMblI€ B YCJIOBHUHM 3a/IaHUM.

[IpenmeTHBIE pE3YNIBTATHI

B cocTaBe npeaMeTHBIX pe3ysbTaTOB 110 OCBOEHUIO 00513aTENbHO IO
COZIep)KaHus, YCTAaHOBJIEHHOIO JAaHHOW NpUMepHON pabouel mpo
IpaMMOM, BBIJENIAIOT: OCBOEHHBbIE OOYyYaroIIMMMCS Hay4dHbIE 3Ha
HUS, YMEHUS U CIIOCOOBI AeUCTBUM, crerupuiecKkre s IpeaMeT
HOW o0nacTu «XUMHA», BUABI ACATEIBHOCTH 1O MOJyYEeHHIO HOBO-
IO 3HAHMS, €ro MHTEPIIPETalluH, IPeoOpa30BaHUIO U TPUMEHEHHIO
B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYalHsIX.

[IpenmeTrHble pe3ynbTaThl MPEACTaBIeHbl MO rojaM oOydeHus u
OTpakaloT c(HOPMUPOBAHHOCTh y OOYYAIOIIUXCS CIEAYIOIINUX yMe
HU:



8 KIIACC

1) packpvieamb cmbici OCHOBHBIX XMUMHYECKHMX IOHATUN: aTOM,
MOJIEKYJ1a, XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BE
IIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BAJIEHTHOCTb, OT
HOCHUTEJIbHAS aTOMHasl U MOJIEKYJSpHas Macca, KOJIMYECTBO Bele
CTBa, MOJIb, MOJIApHAs Macca, MaccoBas A0JIS XMMHUYECKOIo 3Jie
MEHTa B COCIMHEHUH, MOJIAPHBIN 00BEM, OKCHJI, KMCII0Ta, OCHOBA-
HUE, COJb, AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHU-
qyeckas peakuus, Kiaccu(uKanus peakiyii: peakiuy coeu HeHus,
peaKIy pasIokKeHUs, PEaKIMK 3aMelLeHUs, peaKkuu 00 MeHa, K-
30 U HJOTEPMUYECKHUE PEAKLUH; TEIUIOBOU 3P PEKT peak Luu; /-
pO aroma, 3JEKTPOHHBIM CIIOW aroma, aTOMHAasi OpOUTalb, PAIUYC
aToOMa, XUMHUYECKasl CBSA3b, MOJSPHAs U HENOJSApHAsl KOBa JIEHTHAs
CBSI3b, HOHHAs CBA3b, MOH, KATUOH, aHUOH, PacTBOP, Mac CoBas J10-
JIs1 BelecTBa (IMPOLIEHTHAs! KOHLEHTPAIHsl) B pacTBOPE;

2) unnocmpupoéams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX I10 HS-
TUH (CM. 11. 1) ¥ IPUMEHATD 3TH MOHATHUS TPU ONMCAHUH BEUIECTB U
UX IpeBpalleHui;

3) ucnonvzosams XUMUYECKYI0 CHUMBOJMKY JUIl COCTaBJICHUS
(dbopMyIT BEIECTB U ypaBHEHUI XUMUYECKUX PEaKIHil;

4) onpedensimb BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COE
JTMHEHUSX; CTENIeHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COEAUHEHH
AX; TMPUHAJIEKHOCT BEIIECTB K ONpPEAEIEHHOMY KJIAcCy COEIUHE
HUH 110 (opMynaM; BUJ XHUMHUYECKOW CBSI3M (KOBAJICHTHAS U HOH
Hasl) B HEOPraHMYECKUX COETMHEHUSX;

S) packpvieams cmbicn Ilepuoanueckoro 3akona . . Mengene
€Ba: JIEMOHCTPUPOBATh IIOHUMAHHUE MEPUOJUYECKON 3aBHCUMOCTH
CBOMCTB XMMMUYECKUX 3JIEMEHTOB OT UX MojiokeHus B Ilepuonnue
CKOIl cUCTeMe; 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, OCTOSTHCTBA
COCTaBa, aTOMHOMOJIEKYJIIPHOTO y4Y€HUs, 3aKOoHa ABOraapo; onu-
cvieams u xapakmepuzoeams TadbauHyo Gopmy Ilepuoguueckoit
CUCTEMbl XUMHUYECKHX JJIEMEHTOB: pa3iMyaTh MOHATHUS «IJIaBHAas
noarpymnmna (Arpynmna)» u «nobounas noarpymnma (brpymnma)», ma
Jble U OOoNbILIME MEPHOAbI; COOMHOCUMb OO0O3HAUYEHUs, KOTOPbIE
umerotcs B Tabnuue «llepuoanyeckas cucteMa XUMHUYECKUX D€
MeHTOB JI. 1. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEpUCTUKAMU CTPO
€HUSI AaTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB | 3aps sapa, ooIee
YHCII0 AJIEKTPOHOB U pacHpeieNIeHHe UX MO AIEKTPOHHBIM CIIOSM);
6) knaccuguyuposamv XUMHYECKHE DJIEMEHTHI; HEOpraHuye
CKH€ BELIeCTBAa; XMMHUYECKUE Peakluu (110 YUCIy M COCTaBy yd4a
CTBYIOILIMX B PEAKIIUU BEILIECTB, [0 TEIJIOBOMY 3P (DEKTY);



7) xapaxmepuzoeamu (onucviéams) OONINE XUMUYECKUE CBON CTBa
BEIIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPK/IAsl ONMCAHKUE TTPUME pa-
MU MOJICKYJISIPHBIX YPaBHCHHH COOTBETCTBYIOIIUX XHMHYECKUX
peaKIuii;

8) npocro3zuposamv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX Ka
YECTBEHHOI'O COCTaBa; BO3MOKHOCTH MPOTEKAHMUS XMMHUYECKUX TIPE
BpaIlleHUH B PA3JINYHBIX YCIOBUSAX;

9) eviuuciams OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO
MacChl BEIIECTB; MACCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTa 10 (hop
MyJI€ COCIMHEHHMS; MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MPOBO
JUThH PacU€ThI IO YPAaBHEHUIO XUMHYECKOU PEaKIINH;

10) npumensms OCHOBHBIC OIEpPALIMU MBICIUTEILHON JEATEIHHO
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 000O0IIECHUE, CUCTEeMaTH3a-
LU0, KJIacCU(UKAIMIO, BBISBICHHE MPUYMHHOCIICIACTBEHHBIX CBS-
3el — /s M3y4eHHUs] CBOWCTB BEIIECTB M XUMUYECKUX PEaKLUi;
€CTe CTBEHHOHAY4YHbIE METOJbl MO3HAHUS — HAONIOJeHHEe, U3Me-
peHue, MOICIMPOBaHUE, SIKCIIEPUMEHT (peaibHbIM U MBICIICHHBIN );
11) cnedosams mpaBuiaM MOJNB30BAHUS XUMHUYECKON IMOCYIOW M
nabopaTopHbIM 000pYZOBaHHMEM, a TaKKe IMpaBuiaM oobparie-
HUS C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHSIMHU TIO BBIIIOIHE-
HUIO JTa0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOIyYEHUIO U COOU-
paHHIO Ta3000pa3HbBIX BEIIECTB (BOJOPOJA M KHUCIOpPOAA), MPHUTO-
TOBJICHUIO PACTBOPOB C OMNpEASIEHHON MacCOBOH J0JIeld pacTBO-
PEHHOTO BEIIe CTBA; IJIAHUPOBATh U MPOBOJAWTH XUMHUYECKHE DKC-
MEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C
MIOMOIIBI0 HHIIUKA TOPOB (JakMyc, ¢peHonpTaNIenH, METUIIOPAHK U

ap.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHMUYECKUX IMOHATHI: XUMHU
YEeCKMH DJIEMEHT, aTOM, MOJIEKYJa, NOH, KaTUOH, aHUOH, IIPOCTOE
BEIIECTBO, CIOKHOE BEILECTBO, BAJICHTHOCTb, IEKTPOOTPULIATEND
HOCTb, CTENEHb OKUCJIEHMS, XMMHMUYECKas peaklus, XUMUYecKas
CBSI3b, TEIUIOBOM A((EKT peakuuu, MoJb, MOJSIPHBIA 00BEM, pac
TBOD; DJIEKTPOJUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS UCCO
[Uanus, peakuuyd HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHMble M HEoOpaTHMbIE DPEAKIUH, OKHCIUTEIb
HOBOCCTAHOBUTEIIbHbIE PEAKIMH, OKHUCIUTENIb, BOCCTAaHOBHUTEIb,
OKHCJIEHHE U BOCCTAHOBJICHHE, aJJIOTPOMNHUSI, aM()OTEPHOCTh, XUMHU
yeckasi CBs3b (KOBaJIGHTHAs, MOHHAs, MeTalsIndyeckas), KpucTal
JUYecKasl peméTka, Koppo3us METajuloB, CIUIaBbl; CKOPOCTb XUMU
YecKo peakiuu, npenenabHo gonyctumas koHunentpauus (I1K)



BCIICCTBA;



2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IO HS-
TUH (cM. 1. 1) 1 IPUMEHATDH 3TU NOHATHUS [IPU ONMCAHUU BEIIECTB U
UX IIPEBPALLCHU;

3) ucnonv3osamv XUMUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS
(dbopMyI1 BELIECTB U YpaBHEHUH XUMUYECKUX PEaKIU;

4) onpeoensmv BANEHTHOCTb U CTENEHb OKUCIICHUS XUMHYECKHX
SJIEMEHTOB B COCMHEHUSAX PA3IUYHOTO COCTaBA; MPHHAICKHOCTD
BEIIECTB K OMNpEAEIEHHOMY KJIAacCy COCITUHEHHMH 1O (opmyram;
BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi) B
HE OpPraHUYeCKHX COCIMHEHUSX; 3aps/] MOHA 110 XUMUYecKoi (op-
My Jie; XapakTep Cpebl B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX CO-
€11 HEHUH, TUN KPUCTAJUIMYECKON pemETKH KOHKPETHOTO Bellle-
CTBa;

S) packpvieams cmbicn Ilepuoanueckoro 3akona . . Mennene
€Ba M JIEMOHCTPUPOBATH €T0 MOHUMAHUE: ONUCHLIBAMNb U XAPAKMe-
pusoseams Tabmuunyio ¢Gopmy llepuonnyeckoil cucTembl XUMHUE
CKHX DIIEMEHTOB: pa3nuyaTh MOHATHS «raBHas moarpynmna (A-
rpymmna)» u «nodoyHas noarpymnmna (brpynmna)», maneie u 601b mue
MIEPUOJIBL; COOMHOCUMb 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TIe PH-
OJTMYECKON TaONHIIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOE HUS
aTOMOB XMMMUYECKUX AJIEMEHTOB (COCTaB M 3apsij sijipa, olliee yuc-
JI0 9JEKTPOHOB M pacCHpelielieHHe UX MO 3JICKTPOHHBIM CIIOSIM);
00bsCcHAMb 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEH
TOB ¥ X COEIMHEHUN B IIpeJieax MaJbIX MEPHOJOB U INIABHBIX MO
IPYI ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

6) knaccuguyuposams XUMHYECKHE DIIEMEHTHI; HEOpraHude
CKHE BEIECTBa; XMMHUYECKHE PEeakuu (10 YHCIy W COCTaBy yda
CTBYIOIIMX B PEAKIMM BELIECTB, 110 TEIUIOBOMY 3P QEKTy, 10 U3Me
HEHMIO CTENeHEeN OKHUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapakmepuzosamu (onucviéams) 00IIME U CrieUPUIECKUE XU-
MHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, OJATBEPXK Hast
OIMCaHMEe MPUMEPAMH MOJICKYIISIPHBIX 1 HOHHBIX YPaBHEHUH COOT-
BETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

8) cocmasnaimes ypaBHEHUS DIEKTPOIUTHUECKON JAMCCOIMAINH
KHCJIOT, LeJIOUei U CoJIei; MOJIHbIE U COKPALIEHHBIE YPABHEHUS pe
aKIii MOHHOTO OOMEHa; ypaBHEHHS PEAKIMH, MOJITBEPKIAIONINX
CYIIECTBOBAaHHE T€HETHYECKON CBS3M MEXKIY BEIIECTBAMH Pa3iInd
HBIX KJIACCOB;

9) packpviéams CYNIHOCTh OKHCIHTEIHBHOBOCCTAHOBUTEILHBIX pe-
aKIUi TTOCPEIICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca ITHX pe-
aKIuii;

10) npocnozupoeams CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX
CTPOEHHS; BO3MOXHOCTH MPOTEKAHUSI XMMHUYECKHX MpEeBpaleHUH



B PA3JIMYHBIX YCIIOBUAX,



11) ebiuuciames OTHOCUTEIHHYIO MOJCKYISPHYIO M MOJSPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XHUMHAYECKOTO AJIEMEHTa 10 (op MyJIe COSAMHEHUS; MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE; IPOBO
JMTH PAcUYEThI 110 YPAaBHEHUIO XUMUYECKOHN PEaKIIHH;

12) creoosams ipaBuIaM MoJIb30BAHUS XUMUYECKOM MOCYA0H U JIA0OPaTOPHBIM 00OPYIOBaHUEM,
a TaKKe NpaBHJIaM OOpAaIIeHUs C BENIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMH IO BBITIOJIHE-
HUIO J1a0OPaTOPHBIX XMMUYECKHUX OIBITOB IO IMOJIYYCHHIO U COOMPaHUIO Ta3000pa3HbIX BEIECTB
(aMmMmaka u yIriaeKkHucIlIoro rasa);

13) nposooums peakuuu, MOATBEPKAAIONINEC KAYSCTBEHHBI CO CTaB Pa3JIMYHBIX BEIIECTB: PacIIo-
3HaBaTh OMBITHBIM NYTEM XJopua Opomuj, nomaua, kapOoHat, ¢ocdar, cuiaukar, cyiabdar, TH
JIPOKCUIMOHBI, KATHOHBI aMMOHHS M MOHBI M3YYCHHBIX METaJIOB, MPHUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHUIECKUX BEIIECTB;

14) npumensms OCHOBHBIC OTICPAIIMH MBICIUTEILHON IESATEIBHO CTH — aHAJIW3 U CHHTE3, CPaBHE-
HUE, 0000IIEeHNEe, CUCTEMATH3AINIO, BBISBIICHUE TPUIMHHOCIICJICTBEHHBIX CBS3CH — JUIS M3YYCHUS
CBOMCTB BEIIECTB U XMMHUYECKHX PEaKIUil; €CTECTBEHHOHAYYHbIE METOJIbl MO3HAHKS — HaOJroIe-
HUE, U3MEPEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).
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4. Conep:xanue npeamera

8 KJIACC (68 u.)

Ne | HammenoBanme pas- KoJsinyecTBo yacoB Jlata | Buabl gesstesbHOCTH Buabi, DJIEKTPOHH
n/1| 1eJI0B M TeM IpPO- BCer | KOHTPO.Ib| mpaKTiye | H3YUeH (hopmbI ble
IrPpaMMbl 0 | unre CKHE us KOHTPOJIA | (uudpoBbIe)
Paznen 1. IlepBoHavya/ibHbIe XUMHYECKHE OHATHS
1.1.| Xumust — BaskHast 00- 5 0 1 05.09.20( PackpbiBaTh CMBICI U3y4aEMBIX TOHITHA; YcTHbli SAKnac
JacTh 22 | PackpbIBaTh poJb XUMHU B IPUPO/IC U KU3HU YETOBEeKa, €€ | Ompoc; C
€CTeCTBO3SHAHUS U 19.09.20| cBs13b ¢ mpyrumu Haykamu; Pasnnuats uncteie BemectBa i | [ucemen- | Pokcd
NMPAKTHYECKOH J1esi- 22 | cMecH; OZHOPOJIHBIE U HEOIXHOPO/IHBIE CMECH:; HBIH opx
TEJbHOCTH YeJ0BEKA Pa3nnuate Qu3nueckue U XUMHUYECKUE SBICHUS; KOHTPOJIb;
OmnpenenaTs MpU3HAKU XUMUYECKUX peakuui u ycnosus ux | Kon-
IPOTEKaHMUS; TpOJIbHAS
CnenoBaTh paBuiiaM M0Jb30BaHUS XMMUYECKOM OCYI0M U | paboTa;
1a00paTOPHBIM [IpaxTu-
000opy/Jl0BaHUEM, a TAKXKE IpaBUIaM OOpaICHUs C XUMHUYe- | YyecKas
CKMMH BELIIECTBAMHU B pabora:
1.2.| BemectBa 15 |1 1 20.09.20| [IpuMeHSTh €CTECTBEHHO-HAYUHbIE METO/IbI IO3HAHUS (B TOM | Y CTHBIN AKnac
U XUMHYecKHe 22 | uucie HaOIIOICHHE, MOICTMPOBAHKE, IKCIIEPUMEHT) U OC- | OTIPOC; C
peakuuu 20.11.20| HoBHBIE OIEpaK MBICTIUTENLHOM AesTenbHocTh (cpaBHe- | [Incemen- | Pokcd
22 HUe, KITacCH(DUKAIs) ISl U3yYSHHS BEIIECTB U XUMUIECKUX | HBIH opa
pEaKIuii; KOHTPOJIb;
PacKpbIBaTh CMBICI H3y4aeMbIX TOHSTHIT 1 3aKOHOB 1 pu- | KOHTPOJIb-
MEHATb 3TH MOHATUS NIPU ONMUCAHUU CBOMCTB BEIIECTB M X | Had
[IPEBpAILEHUI; pabora;
Pasnnuarh Gu3MUecKue U XUMUYECKHUE ABJICHHUS, OOBACHAT, | 34ET;
MX CYLIHOCTB C TOYKH 3PEHHs aTOMHO-MOJIEKyJIsipHOro yue- | lIpakruye-
HUA; CKasa
OmnpenensaTs MpU3HAKU XUMUUYECKUX PEAKLIUH, YCIOBUS UX pabora;
[IPOTEKAHMUS, Tecrnposa-
OOBACHATH CYIHOCTh (U3MYECKUX U XUMUUECKUX SBICHHI ¢ | HUC;
TOYKH 3pEHHS AaTOMHO-MOJIEKYJISIPHOI'O YYEHHS; JnKTaHT;
Kaccu(rImpoBaTh XAMIYECKHe PEAKIH (110 Jucay i co- | CAMOOLEH-
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HWtoro no pazueny 20

Paszgen 2. BaxkHelniye npeIcTABUTEIH HEOPraHn4ecKuX BelecTn

1030




2.1.| Bo3ayx. Kucsopon. [lonsitue 21.11.20| PackpbiBaTh CMBIC]T U3yYa€MBIX IOHATUIA U TPUMEHSTh 3TH | Y CTHBIH SKnac
00 okcuaax 22 MOHATUSA IIPU ONUCAHUM CBOMCTB BELIECTB U UX IpEBpale- OIIpoC; C
06.12.20| wi; [ucemen- | Doked
22 | XapakTepn3oBaTh (ONMMCHIBATH) COCTAB BO3AyXa, (PH3HUECKHE | HbIH opA
U XMMHUYECKHE CBOICTBA KHCIOPO/A, CIIOCOOBI €0 Moayde- | KOHTPOJIb;
HUS, TIPUMEHEHHUE W 3HAYCHKE B IPUPOJIC M KU3HH deloBeka; | KoH-
CpaBHHBaTL peaKuyu TrOpeHUA U MCIJICHHOI'O OKHUCJICHHS, TpOJbHAA
Co6upats IpubOpEI IS OTy4eHUs KMCI0poaa (BEITeCHEH - | Pa0OTa;
€M BOJIbI M BO3yXa); Pacro3HaBath ONBITHBIM MyTEM KHUCIO- 3auer;
pox; ITpakTu-
Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY JJIsi COCTABIICHUS qeCcKasd
(bopMyII BEIIECTB, pabora;
MOJIEKYJIIPHBIX YPAaBHEHUM XUMUYECKUX PEAKLUHN C y4acTHU-
€M KHCIIOpOJa;
OOBSICHATH CYITHOCTh AKOJOTMYECKUX MPOOITIEM, CBI3aHHBIX
2.2.| Bogopon. 16.12.20| PackpbIBaTh CMBICI H3y4aeMbIX OHITHIA U TIPUMEHSTh 3TH | ; SKnac
ITonsiTHe 0 KMCJIOTAX H CO- 22 | moHATHsA IIPM ONMCAHMM CBOMCTB BELIECTB U MX NpeBpamie- | YCTHBIH c
JAX HHI; 0npoc; Dokcd
Xapaktepu3oBaTh (OMUCHIBATh) hpuznyeckue u xumudeckue | [lucemen- | OpA
CBOMCTBa BOJIOPO/Ia, CIIOCOOBI €T0 MOTY4YEHUs, IPUMEHEHHE; | HbIi
Cobupatb mpudop IS MOTy4eHHs BOAOPOAA; KOHTPOJIb;
Hcnonp30BaTh XUMUUECKYHO CUMBOJIMKY Ul cocTaBieHus | [Ipaktuye-
(bopmyn BemecTs, cKas
MOJEKVISDHBIX VDABHEHUN XUMHYECKUX PEaKIIHid C y4acTH- | paboTa:
2.3.| KoinyecTBeHHBbIE 19.12.20| PackpbIBaTh CMbICI U3y4a€MbIX OHATUN U IPUMEHAT 3TH | Y CTHBIN AKnac
OTHOIICHUA B XUMHH 22 MOHATHSA, a TAKXKE U3YUYCHHBIC 3aKOHBI U TCOPUHM JJIs PEIIe- | OIPOC, C
30.12.20| uust pacyéTHBIX 3a/1a4; ITucemen- | Dokcd
22 | BBIYMCIIATH MOJIAPHYIO MacCy BEMIECTB; KOJMYECTBO BEMIE- | HBIH opa
CTBa, 00BEM rasa, Maccy BEIIeCTBa; KOHTPOJIb;
[IpoBOaUTH pacy€THI IO YPABHEHUSIM XUMUYECKUX pEaK- KonTtpois-
IIUi: KONu4ecTBa, 00bEMa, Macchl BEIECTBA M0 U3BECTHOMY | Hast
KOJIMYECTBY, 00bEMY, Macce peareHToB WM MPOJYKTOB pe- | pabora;

h -
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2.4.| Boxa. PacTBopbl. 5 1 1 09.01.20| PackpbIBaTh CMBICT U3y4aE€MbIX MOHATHI U IPUMEHATH 3TU | Y CTHBII SKnac
IlonsiTue 06 ocHo- 23 | mOHATHUSA MPU ONMMCAHUY CBOMCTB BELIECTB U MX IpeBpalmie- | Ompoc; C
BAHHUSAX 24.01.20| uuit; [Mucomen- | Dokcd
23 | XapakTepu3oBaTh (U3MYECKUE U XMMUYECKHE CBOMCTBA BO- | HBII opa
b, €€ POJIb KaK paCTBOPUTEIIS B IPUPOJHBIX ITPOLECCAX; KOHTPOJIb;
CocTaBnsaTh ypaBHEHUS] XUMUUECKUX peakiuii ¢ yuactuem | KoH-
BOJIBI; TpOJIbHAS
OOBSICHATH CYNTHOCTH IKOJOTUIECKUX MPoOIIeM, CBA3aHHBIX | paboTa;
C 3arpsi3HEHUEM MPUPOIHBIX BOJI, CHOCOOBI OYUCTKH BOABI OT | [IpakTu-
IpUMeECeil, MEphI 110 OXpaHe BOA OT 3arpsa3HeHus; [lnanupo- |deckas
BaTh M OCYIIECTBJIATH HA PAKTUKE XUMUYECKHUE IKCIIEPH- pabora;
2.5.| OcHOBHBIE KJIACCHI 1T |1 1 25.01.20| KnaccuunupoBaTh n3ydaeMbie BEIIECTBA IO COCTABY U YcTHblit SKnac
HEOPraHWYeCKHX 23 |cBo#cTBaM; ompoc; c
COeIMHEHU I 25.02.20| CocraBaaTs GOpMyIbI OKCHIOB, KMCIIOT, OCHOBaHHUiL, cosell u| [Tucemen- | Pokcd
23 | HaswIBaTH HX MO HBII opx
MEKIYHAPOJAHON HOMEHKIATYpE; KOHTPOJIb;
[IporHo3MpoBaTh CBOMCTBA BEIECTB HA OCHOBE 00mMX Xu- | KOoHTpoIIb-
MHYECKUX CBOMCTB M3yYEHHBIX KJIACCOB/TPYIII BEIIECTB, K | Has
KOTOPBIM OHH OTHOCSTCH; pabora;
CoCTaBNIATh MOJIEKYJISPHbIE YPABHEHHUS PEAKIMii, WToc Tpu- | [IpakTide-
PYIOIIMX XMMHUYECKHE CBOWCTBA U CIIOCOOBI MOMy4eHHs Be- | CKasd
IIECTB M3YUEHHBIX KJIACCOB/TPYIIII, a TAKXkKe pabora;
MMOATBEPKAAFONINX T€HETHYECKYI0 B3aUMOCBA3b MEXKIY HU- Tecruposa-
Az HHE:
Hroro no paszneny 30

Paznen 3. [lepuoauueckuii 3axon u [lepnoanyeckas cucreMa XumMmnye-
cknx 3y1emenToB JI. . MenaeneeBa.

Crpoenue aToMmoB. XumMuueckast cBsizb. OKHCJIUTEIbHO-
BOCCTAHOBHTE/IbHBIC PEAKIUH
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3.1.| lepuoanueckuii 3aKoH U 7 27.02.20| PackpbIBaTh CMbICI IEPUOJIUYECKOTO 3aKOHA; YCTHBIN SAKnac
Ilepuonnyeckas cucrema 23 [Tonnmathb cyniecTBOBaHHE MEPUOJUUECKOM 3aBUCUMOCTH 0Ipoc; C
XMMHUYCCKHUX IJICMCHTOB 17.03.20 CBOMCTB XMMHUUYECKUX TTucpmeH- (DOKCCI)
A. U. Menjaeneesa. 23 | 5neMeHTOB (M3MEHEHUE PAIUYCOB ATOMOB U JJIEKTPOOTPHI[a- | HBIIT opx
Crpoenue atoma TEJIILHOCTH) U UX COCTMHEHUN OT TIOJIOKEHHUS B TIe KOHTpOJIb;
PUOAMYECKON CUCTEME U CTPOEHMS aTOMa, Kontpous-
VYcraHaBaMBaTh CBA3b MEXKIy [IOJIOKEHUEM JJIEMEHTA B Ie- | Has
PHONYECKON CUCTEME U CTPOEHUEM €0 aToMa (COCTaB U 3a- pabora;
psa sapa, o01Iee YUCIIO AJICKTPOHOB M paclpeieICHUEe UX 0 Tectuposa-
3JIEKTPOHHBIM CJIOSIM); HHUE;
[IporHo31upoBaTh XapakTep H3MEHEHHs CBOICTB d1eMenToB 1 | CaMooLeH-
UX COEIUHEHUH 1o rpynnam u nepuojaam Ilepuonuueckoi Ka ¢
CUCTEMEI, HCII0JIB30-
XapaxkTepu3oBaTb XUMUYECKUE JJIEMEHTHI IIEPBBIX TPEX mme- | BaHH-
pHUOJIOB, KaHsl, KAJIbLUSA [0 UX N0J0KeHut0 B [lepuonnye- em«Onenou
3.2.| Xumuueckasi CBSI3b. 8 27.03.20| PackpbIBaTh CMBICI U3y4aeMbIX NOHATUH; YcTHbIH AKnac
OxucautenbHo- 23 | OnpenensaTh BUI XMMUYECKOW CBSI3U B COCMHCHHH; OIpoC; c
BOCCTaHOBHUTeEJIbHbIE 21.04.20| OnpenenaTsb cTENeHb OKMCIEHH XUMUYECKOTO 3JIEMEHTA [Tucemen- | Dokcd
pPeaKknun 23 o q)opMyne ero coenuHeHus; OnpenensaTs 3JEMEHT (Bele- | HbIH opAa
CTBO) — OKHUCIIMTEJb U 3JIEMEHT (BEILECTBO) — KOHTPOJIb;
BOCCTAHOBHTEb; Kon-
OOBACHATH CYIIHOCTh MPOIIECCOB OKUCIICHUSI M BOCCTAHOB- | TPOJIbHAS
JICHUS, pabora;
Hroro no paszneiny: 15
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAM-
ME
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9 KJIACC (66 4.)

Ne | HammeHoBanme pas- KoJsimyecTBo yacoB Jlata | Buabl gesTebHOCTH Buabi, DJIEKTPOHH
n/1| 1eJI0B M TEM IpPO- BCer | KOHTPO.Ib| mpaKTiye | H3YUeH (hopmbI ble
rpaMMBbl 0 | urre P usi KOHTpPOJIA | (unppoBbIEe)
Paznen 1. BemecTBO M XUMHYeCKHE PeaKIHH
1.1.| TloBTopenue u yrayo- |6 |1 0 05.09.20] ; VerHbiit SIKnac
JIeHUe 22 | XapakTepu3oBaTh XUMHUECKHE DIIEMEHTHI TIEPBBIX TPEX TEPHOJIOB, | OMPOC; c
3HAHW OCHOBHBIX pa3- 23.09.20| kanus u xanpuus 1m0 ux nonoxenuto B [lepuoanueckoii cucreme | Kontpons- | Pokcd
lIeJI0B Kypea 8 Kiacca 22 | 1. 1. Menneneesa; Hast opx
KrnaccuduuupoBars 1 Ha3bIBaTh HEOPraHMYECKHE BEIECTBA 3Y- | paboTa;
YEHHBIX KJI1aCCOB; Tectupona-
OmuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX | HHE;
KJIACCOB, MOATBEPKAATh CBOWCTBA MPUMEPAMU MOJIEKYJISIPHBIX JIMKTaHT;
YPaBHEHMI XMMHUYECKUX PEaKLUH; Camooren-
£ Vavsa s cxnrvexeny awxy oy wraya sxzzzoczents anernyy wxxy myzayy vesszyoame srrrzzzzoozeotc as o zacn o
1.2.| OcHOBHBIE 3 0 1 26.09.20] ; VcTHBIH SIKmac
3aKOHOMEPHOCTH 22 | PackphIBaTh CMBICI M3y4aeMbIX MOHSITHI U IPUMEHATH 3TH MOHS- | OIPOC; C
XHMHYECKUX 04.10.20| Tst mpy ONIMCAaHWK CBOMCTB BEIIECTB U UX MPEBPAICHHIA; [Ipaktuue- | Pokcd
peaxumii 22 KrnaccuduuupoBars XuMrueCKie peakiiy Mo pa3IuyHbIM MPU- cKas opa
3HaKaM; pabora;
VYcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakuuu ot | Tectuposa-
pa3IuyuHBIX (haKTOPOB; HHUE;
[IporHo3upoBaTh BO3MOKHOCTH NPOTEKAHUS XUMHUYECKHUX TTpe- Camoorien-
BpAIlEHHUI B Pa3InYHBIX yCI0BUAX; OnpeaessiTh OKUCIUTENb U Ka ¢
BoccranoButenb B OBP; HCII0JIB30-
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1.3.| QnexTponuTnye- 8 0 05.10.20( PackpsiBaTh CMBICI U3y4aeMBIX MOHATHHA, @ TAK)KE CMBICT TEOPUU | Y CTHBIH Sxnacc
cKast 22 | BNEKTPONUTHUECKON OIIpoC; Doxch
aucconuanus. Xu- 28.10.20| gucconunanny; [TpakTuue- | opa
MHYCCKHE pCAKIIMH 22 OODBSICHATH MPUYUHBI AJIEKTPOIIPOBOTHOCTH BOJHBIX PACTBOPOB; | CKast
B pacTBOpax CocTaBnsTh ypaBHEHHUS AUCCOLMALIMH KUCIIOT, IeNI0Ye U coneil, | paboTa;
MOJIHBIE M COKPALIEHHbIE NOHHBIE YPAaBHEHUS XUMUUECKUX peak- | Tectuposa-
LHAH HOHHOT'O OOMEHa; HHE;
[TnanupoBaTh 1 OCYIIECTBIATH HA MPAKTUKE XUMUUECKHe dKkce- | CaMooleH-
PUMEHTBI, TPOBOIUTD Kac
HaOII0IeHNUS, 1eNIaTh BHIBOABI 110 PE3YJIbTaTaM 3KCIIEPUMEHTA,; UCTIOJIb30-
CaenoBatpk mpaBuiIaM 0e30macHol DAOOTEI B 7a00DATODHH DU BaHU-
Hroro no pazaeny 17
Pasznen 2. HeMeTaJIBI M MX COeIMHEHUS
2.1.| O6mas xapakrepu- 4 0 07.11.20{ O6bscHATH 001IKE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB HEMeE- | Y CTHBIN AKnac
CTHKA 22 | TamioB M UX COCAMHEHUH B Mpe/ieiaX MaJbIX MEPUOI0B U TJIABHBIX | OMPOC; C
XMMHY€ECKHX JJIe- 22.11.20| noxgrpymm Ileproanyeckoit CHCTEMBI XHMUYECKHX DJIEMEHTOB C ITucemen- | Pokcd
menToB VIIA- 22 | yuétoM CTpOEHHS HX aTOMOB; HBIA opa
rpynnsl. ['ajorensl XapakTepu3oBaTh (pu3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX | KOHTPOJIb;
BEIIECTB TaJIOTCHOB (HAa IPUMEPE XJI0pPA) U CJIOKHBIX BEIIECTB [IpakTuye-
(xJ10pOBOIOpPOJA, XJIOPUIA HATPHSL), CIIOCOOBI UX cKas
MOJTy4YeHH S, TPUMEHEHHNE U 3HAUEHHUE B MIPUPOJIE U KU3HH YEJIOBE- | paboTa;
Ka; Tectupona-
OnpenensaTs raloreHu/1-uoHbI B pacTBOPE; HHE;
[InanupoBaTh M OCYIIECTBIATH HA MPAKTUKE XUMUUYECKHUE 3Kcre- | CaMooIleH-

NIIALAIITIYT  IINADAIILITL

1ra o
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2.2.| O6mas xapakTepu- 23.11.20| O6BsCHATH 00IIME 3aKOHOMEPHOCTU B U3MEHEHHUH CBOMCTB 1€~ | Y CTHBIN AKnac
CTHKA 22 | menTtoB VIA-rpynmsl ¥ uX COeTMHEHHN C yIETOM CTPOCHUS HX OIIpoC; C
XUMHYECKHX 3Jie- 07.12.20] atomoB; [Mucomen- | Pokcd
menToB VIA- 22 | XapakTepu3oBaTh (U3MYECKUE U XMMUYECKHE CBOMCTBA IPOCTO- | HBIH opa
rpynnsl. Cepa u eé O BEILIeCTBa Cephl U e KOHTPOJIb;
COCTMHCHMS COeIMHEHUH (CEpPOBOIOPO/Ia, OKCUIIOB CEPhI, CEPHOM KHCIIOTHI, [IpakTuye-
Cynb(}aToB), CHOCOOBI MX MOTYYCHHUS, TPUMEHEHNUE W 3HAYCHUE B | CKas
IIPUPOJIE U KU3HU YEIIOBEKA; pabora;
OrmpenenaTh HaTMYKE CYNb(AaT-HOHOB B PACTBOPE; Tectuposa-
OOBSCHATH CYNTHOCTD IKOJOTUYECKUX MPOOIIEM, CBA3AHHBIX C HHE;
nepepaboTKoi coenHeHui cepbl; [lmaHupoBaTh M OCYIIECTB- CamooltieH-
JSITh HAa MPAKTHKE XMMUYECKUE SKCIIEPUMEHTHI, TPOBOJUTH Kac
2.3.| Obuas xapakre- 12.12.20| O6BsicHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB dJ1e- | Y CTHBIN AKnac
PUCTHKA 22 | meHTOB VA-TpyNIbI U UX COSAUHEHHUH C YUETOM CTPOCHUS X ompoc; c
XMMHYECKHX 3JIe- 11.01.20| aromos; [Mucemen- | Pokcd
MeHTOB VA- 23 | XapakTepu3oBaTh (pU3MYECKUE U XMMUYECKHE CBOMCTBA POCTBIX | HBIH opx
rpynnsi. A30T, BelecTB azoTa 1 hocdopa u ux coeAMHEHUH (aMMHaKa, coei KOHTPOJIb;
dhocdop u ux co- aAMMOHUSI, a30THOM KHUCJIOTHI, HUTPATOB, okcuaa dochopa( V) u [IpakTuye-
eIMHCeHUS docdopHoit kucnotsl, hocharo), cOCOOBI UX MOTYIECHHS, IPH- | CKas
MEHEHHE U 3HAYCHUE B IPUPOJIE U KU3HH YEJIOBEKA; pabora;
OmnpenensaTb HOHBI aMMOHHSA U (pocdaT-HOHBI B pacTBOPE; Tectuposa-
OOBACHATH CYIIHOCTb HKOJIOTHUECKUX MPOOIEM, CBA3aHHBIX C HHE;
Hax0XIEHHEM coeIMHEeHui a3oTa u Gochopa B okpyKaromei JIMKTaHT;
cpene; Camoouen-
[TnanupoBaTh U OCYLIECTBIATh HA IPAKTHKE XMMUYECKUE IKCIIe- |Ka C
DUMEHTEL TTNOROITUTH NCITOTRRO-
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2.4.| O6mas xapakrepu- 8 1 12.01.20| O6bsACHATH 001IIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3J1e- | Y CTHBIN AKnac
CTHKA 23 | meHTOB IVA-rpynmsl u ux COeIMHEHUN ¢ YIETOM CTPOCHHUS HX OIIpoC; c
XHMHYECKHUX dJIe- 10.02.20| aromos; Koutpounb- | Doked
MeHTOB IVA- 23 | XapakTepu3oBaTh (pU3MUECKHE U XMMUYECKHE CBOMCTBA IIPOCTHIX | Has opa
rpynIibl. BEILIECTB yIJIepo/ia M KpEMHUS U UX COeAMHEHUH (OKCUIIOB yriie- | paboTa;
Yraepon u kpem- poza, yroJibHON KUCIOThI, KapOOHATOB, OKCHIa KPEMHHUS, [TpakTuye-
HUii 1 MX COeJH- KPEMHUEBOI KHCIOTHI, CUIIMKATOB), CIOCOOBI X MOTYYCHUS, cKas
HCHUSA MIPUMEHCHUE U 3HAUCHUE B IPUPOJIC U KU3HU YCIIOBCKA, pabora;
Ormpenensath KapOOHAT- U CUIIMKAT-HOHBI B PACTBOPE; Tectuposa-
OOBSCHATH CYNTHOCTD IKOJOTUYECKUX MPOOIIEM, CBA3AHHBIX C HHE;
HAaXO0X/IEHHEM YTJIEKHCIIOro ra3a B OKpysKalollei cpene; Camooren-
WnroctpupoBaTh B3aMMOCBSA3b HEOPIraHUYECKUX COSAMHEHUHN YT- | Ka C
JepoJia U OPTraHUYeCKUX BEIECTB; UCTIONB30-
[1naHnpoBaTh U OCYIIECTBIAT HA MPAKTUKE XUMUYECKHE JKCIIe- | BAaHU-
Htoro no pazueny 24
Paszgen 3. MeTa/lsibl M UX COeIMHEHUSA
3.1.| O0mme cBoiicTBa 4 10 13.02.20| PackpbIBaTh CMbICT MU3y4aeMbIX HOHATUN U IPUMEHSATH ITHU 110~ VYcrHbii AKnac
MeTal10B 23 | HATHS IPU ONMUCAHUY CBOMCTB BEIIECTB U UX MPEBPAICHUH; OIIpoC; C
25.02.20 O6bsacHATE 001IKE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB d1e- | [Iucemen- | Pokcd
23 | MEHTOB-METAIIOB H UX HBIH opJt
COETMHEHUH ¢ YUETOM CTPOCHHUS UX aTOMOB; KOHTPOITB;
XapakTepr30BaTh CTPOCHUE METAJIIOB, 001Me (PU3NUYECKUE U Tectuposa-
XMMUYECKHE CBOMCTBA METAIUIOB; XapaKTepU30BaTh OOIIUE CIIO- | HUE;
COOBI MOJTY4EHUS] METAJLIOB; Camooren-
CnenoBath mpaBusiaM 0e3011acHOM paboTHI B TabopaTopuu mpu Kac
UCTIOJb30BAaHUM XUMHYECKON TTOCY/Ibl U 000pY/10BaHHS; MCIIONB30-
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3.2.| Bakneiimme me- 16 |1 27.02.20{ O0BsACHATH 00IIME 3aKOHOMEPHOCTH B MI3MEHEHHU CBOMCTB dJie- | Y CTHBIN SAKnac
TaJUIbI H UX CO- 23 | MCHTOB-METAJUIOB B IPYINax U UX COSAUHEHHH C y4ETOM CTpoe- | Ompoc; c
e/IHHEeHHS 28.04.20| Hust ux aTOMOB,; [Mucemen- | Poxcd
23 | XapakTepu3oBaTh GU3NIECKHME M XUMUYECKHME CBONCTBA MPOCTHIX | HBIH opa
BEI[ECTB METAJJIOB M X COCANHEHUH (OKCHIIOB, THAPOKCHIOB, CO- | KOHTPOIIB;
Jeit), criocoObl UX MOMy4YeHus, IPUMEHEHHE U 3HaYeHue B npupo- | KoHtposns-
e ¥ )KU3HH YEJI0BEKa; Has
Pacrio3HaBath ¢ OMOIIbEO KaYECTBEHHBIX PEAKIMH HOHBI MeTal- | pabora;
0B (MarHus, alfOMUAHMS, [IMHKA, JKele3a, ME/In); [pakTuye-
[InaHupoOBaTh U OCYIIECTBIIATH HA PAKTUKE XMMUYECKHE IKCIIe- | CKast
PUMEHTHI, IPOBOJUTH pabora;
HaOJI0/ICHNUS, JIETIATh BBHIBOJIBI 10 PE3YJIbTaTaM 3KCIEPHMEHTA, Tectuposa-
Wroro no pazgeny: 20
Pa3nen 4. Xumusi U oKpy:KRamomas cpeaa
4.1.| BemecrBa u maTepua- |3 0 08.05.20| XapakTepr30BaTh poJib XMMUHU B PAa3IUUHBIX cepax AesITeabHO- | YCTHBIN SAKnac
JIbI B JKU3HH YeJI0BEeKa 23 | cTH Moziel, OCHOBHBIC BENIECTBA U MaTEPUAIIbl, IPUMEHSIEMBIC B | OIIPOC; c
20.05.20| sxu3HE COBPEMEHHOTO YENOBEKA; [Mucemen- | Pokcd
23 | OOBACHATH yCIOBHUS 6€30MACHOTO UCIIONB30BAHUS BEIECTB U XH- | HBII op
MHYECKUX Peakiuii B ObITY; AHAM3UPOBATh U KPUTHIECKH OIle- | KOHTPOIIB;
HUBATh HH()OPMAIIUIO O BIUSHUH TPOMBIIIICHHOCTH, [pakTHue-
CEIbCKOT0 X03AUCTBA, TPAHCHIOPTA U JIP. HA COCTOSIHUE OKPYXKAI0- | cKas
Hroro no pazgeny: 3
Pe3epBHOE Bpemst
OBIIEE KOJIMYECTBO 66 |3
YACOB 110 ITPO-
I'PAMME
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5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPO-

A

HECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYHEHUKA
Cusornazos B.U., ITnemakos A.A. «buojorus. 5 kaaccy,;
Cusornazos B.U., I1nemako A.A. «buojorus. 6 Kiaaccy,
Cusornazos B. U., CaperueBa H. 0., Kamenckuii A. A.. «buosorus 7 kiaccy;
CusornazoB B. U., CapsrueBa H. FO., Kamenckuii A. A.. «buosorus 8 kiaccy;

CusornazoB B.U1., Kamenckuit A.A., Kacniepckas E.K., 'a0puensn O.C «buonorus 9 kiaccy.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

. Metrauueckue pexkomenaamuu k YMK B.U. CUBOI'JIA3OBA 5-9 knacc

[udposbie oOpa3zoBaTeIbHbBIE PECYPCHl U PECYPCHI CETU UHTEPHET

YYEBHOE OBOPY/IOBAHUE

. Kommsrotep, mpoekrop;

Yyebnble mocoOus (pa3aTOYHbI MaTepHa);

[Tnakatel.

OBOPYAOBAHME JUISAA ITIPOBEJAEHUSA IPAKTUYECKHUX PABOT

. I'epbapuu;

Muxkpockorr;

Jlyna pyuHas;

HaGop mukponpenapatos;
Mogenu;

Komnexiun.
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KAJIEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
K PABOUYEM ITPOT'PAMME
OCHOBHOI'O OBHIET'O OBPA30OBAHUA
1O YYEBHOMY NNPEJIMETY
«XUMMUS»

(0a30BbIii YPOBEHbD)

8 KUIIACC
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KAJIEHJJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
K PABOYEM INPOI'PAMME
OCHOBHOI'O OBHIET'O OBPA30OBAHUA
IO YYEBHOMY NNPEJIMETY
«BUOJIOI' S
(0a30BbIii YPOBEHD)

9 KJIACC
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