5

MHUHHCTEPCTBO NPOCBEUEHMS POCCHICKOM @EAEPAILIAN
MHUHHACTEPCTBO OBPA3OBAHMS H HAYKH JOHELKON HAPOJIHOM PECITYBJINKH
FOCYJAAPCTBEHHOE BIO/UKETHOE OBIIEOBPA30BATEJIBHOE VUYPEKAEHHE
CUMHA3HSI Ne 70 TOPOJICKOI'O OKPYTA JIOHEIK»

JOHELIKOM HAPOJIHOU PECTIYBJIHKH

PACCMOTPEHO COT'JIACOBAHO YTBEPKJAEHO
Pyxosoutens MK SamegtuTens THPEKTOPA ) ;g‘ropI'BOY

eCTEeCTBEHHO- 2 Axxoszosa O.B.
i o
MaTEMaTHIECKHX okox Ne
or«  »asrycra 2024r
JTICHIMTL

JluteunoBa O.A.
porokon No
ot «73 » aprycra 2024 r.

PABOUYASI IPOTPAMMA
yuebHoro npeamera «Xunms»

a0 oByuarouixest 7-A, 7-b Knaccos

Ha 2024-2025 yueOHbIrox

Cocrasutelb paboueii nporpaMMabi:
Jlursuuosa O.A.,
KaTeropusiBeIcLast,

CTapIuMii yUHTeb

Jloneux - 2024 roa



HHOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOLIero OOpa3oBaHUSl COCTaBlieHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, peactaBieHHbIXx B PI'OC 00O, a Takxke Ha 0CHOBE (hemepalbHON pabodel mporpaMMbI
BOCTIMTAHUS U C YYETOM KOHIICTIIIMHU TPEnoaBaHus ydeOHOro mpeamera «XuMus» B 00pa30BaTEIIbHBIX
opranuzanusx Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MPECTaBICHUE O HENsIX, o0MIel cTpaTernu 00y4eHNs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMINXCS CPEICTBAMH YYEOHOTO IpenMeTa, YCTaHAaBIMBAET O0s3aTeNIbHOE MPEIMETHOE
collepkaHue, MpeayCMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lienaM U
TeMaM TMPOrpaMMbl [0 XHWMHH, OMNpPEIENIeT KOJIMYECTBEHHBIE W KadeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHUs, PEKOMEHyEMYIO TIOCIEN0BATEIHHOCTh M3YUCHHS XVUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JOTHKH y49eOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH O0ydarommxcs,
OTIpeIeIIeT BO3MOXXHOCTH TpeMeTa IS pealn3aliui TpeOOBaHUN K pe3yNbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTenbHONH TPOTrpaMMBl Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a TaKke TpeOOBaHUH K
pe3ynbraTaM OOy4YeHHs XMMHU Ha YPOBHE IieJield M3ydeHHs MpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIerocs 0 OCBOSHHIO YYeOHOTO COIepIKaHusI.

[Iporpamma pa3paboTaHa Ha OCHOBE IpOTrpamMM MPOGWIBHBIX TpeaMeToB mpoekta «llkombr —
acconuupoBaHHbIe TapTHEPH «Cuprycay.

3HaHWE XUMHUHU CIYXXUT OCHOBOW s (OPMHUPOBAHHS MHUPOBO33PEHHS OOYYAIOIIETOCs, €ro
MIPEJICTABICHUH O MAaTepUallbHOM E€IWHCTBE MHpA, BAXXHYIO pPOJb HTparoT (OpMHUpYyEeMbIe XUMHEH
MIPEJICTABJICHHUS O B3aMMOIPEBPAIICHUSIX SHEPTUHN B 00 HBOIIONIMHN BEMIECTB B IPUPOIE, O MYTAX PEIICHUS
IO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPhEBOU, YHEPreTUYECKON, TTHIIEBOH U
3KOJIOTMYECKOM Oe30MacHOCTH, MPoOIeM 3IpaBOOXPaHEHHSI.

Nzydenune xumuu:

CIOCOOCTBYET pealu3alliii BO3MOXHOCTEH JJisl caMOpa3BUTHUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, e€ 001Iei U (HYyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ B (QOPMHPOBAHUE MBIIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUaIOIIMXCsl, HABBIKOB
HX CaMOCTOSITEIbHOMN yqe6H0171 JACATCIIBHOCTH, SJKCIICPUMCHTAJIbHBIX W HCCICAOBATCIbCKHUX YMeHHfI,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NCATEIbHOCTH;

3HAKOMHT CO CIEIU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3IUIsia Ha
CAUHCTBO IMPUPOABLI U YCJIOBCKA, SABIACTCA OTBETCTBCHHBLIM JTallOM B q)OpMI/IpOBaHI/II/I €CTECTBECHHO--
Hay9IHOU TPaMOTHOCTH OOYJArOTITIXCS;

croco0cTBYyeT (POPMHPOBAHUIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBECHHO--HAyYHBIM 3HAHUSAM, K
NPUpOJIe, K YENIOBEKY, BHOCUT CBOM BKIIAJI B 9KOJIOTHYECKOe 00pa3oBaHue 00yJIatoNIHXCsl.

JlanHbie HampaBieHUs B 00YICHUN XUMUN 00€CTIeUNBAIOTCS CIETMPUKON CONepKaHUus yIeOHOTO
mpeamMeTa, KOTOpBIﬁ ABJIACTCA MEJArOrM4CCKU agariTUPOBaHHBIM OTPAXKCHUEM 62130BOI71 HayKW XMUMHHU Ha
ONpEEeNEHHOM 3Talle €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO o0Omero o0Opa3oBaHWsS OpPUEHTUPOBAH HAa OCBOCHHE
O6y‘IaI-OHII/IMI/IC$I CUCTEMBI TI€PBOHAYAJIBHBIX MMOHATHH XHUMHUH, OCHOB HeOpI‘aHH‘IeCKOﬁ XUMHHN H
HEKOTOPLBIX OTACIIBHBIX 3HAYMMBbIX MMOHATHI OpFaHquCKOﬁ XHUMHH.

CrpyKTypa coliepaHus IPOrpaMMBbl TI0 XMMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ m3yuenuto. ColepKaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUI O XMMUYECKOM 3JIEMEHTE U BEIIECTBE
CUCTEMBI MTOHITUN 0 XUMHUYECKOH peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCJIE0OBATEIFHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHUYECKHX MPEJICTABICHUH Pa3HOTO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YIeHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHSI O CTPOCHUH aToMa U XUMHYECKOW CBSI3H;

— IPeACTaBIEHUH 00 ANMEKTPOTUTHYECKON JUCCOIMAINY BEIIECTB B PACTBOPAX.



TeopeTrnyeckre 3HaAHUS PacCMaTPUBAIOTCSI HA OCHOBE SMIUPUYECCKU MOTYUYCHHBIX M OCMBICIICHHBIX
(hakTOB, pa3BUBAIOTCA MOCIEAOBATEIIEHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIOIHSISI ()YHKIIMUA OOBACHCHHUS
Y IPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHA M BO3MOXKHOCTEN MPAKTUYECKOIO MPUMEHEHHS WU TONYy4YEHUS
M3y4YaeMbIX BEIIECTB.

OcBocHHE MPOrPaMMBbI 110 XHMHHU CITOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOH
COCTaBIISIIOLIEH HayYHON KapTHUHBI MUpa B JIOTHKE €€ CUCTEMHON NPUPOJBI, LIEHHOCTHOTO OTHOLUEHHUS K
HayyHOMY 3HaHHMI0O MU METOJaM I[03HaHus B Hayke. M3yueHrne XUMHUM NPOUCXOAUT C NPUBJICHEHUEM
3HaHWUH U3 paHee M3YUYCHHBIX Y4eOHBIX MpeameToB: «Okpykawomuil Mupy», «buonorus. 5—7 knacce» u
«®uzuka. 7 Kmaccy.

[lpy wW3ydYeHMHM XMMUU TPOUCXOAUT (OPMUPOBAHUE 3HAHWN OCHOB XMMHUYECCKOW HAyKH Kak
00JacTH COBPEMEHHOTO ©CTECTBO3HAHUS, IMPAKTHUUYECKOHN JICSITEITHLHOCTH 4YEIIOBEKa M KaK OJHOTO U3
KOMIIOHCHTOB MHPOBOH KyJNbTYphl. 3ajaua yd4eOHOTo IMpeaMeTa COCTOUT B (DOPMHUPOBAHUM CHUCTEMBI
XUMHYCCKUX 3HAHUH — BaXHEHUIIMX (AKTOB, MOHSATHUH, 3aKOHOB M TEOPETHUYCCKHUX IIOJIOKCHUM,
JIOCTYIHBIX 00OOIICHUH MHPOBO33PEHYECKOIO XapaKTepa, sS3blka HAyKH, B MPHOOIICHUU K HAYYHBIM
METOJIaM TO3HAHWs NPU M3YYCHHUU BCIISCTB U XUMHUYCCKHX PEakKivii, B (J)OPMHUPOBAHUH U Pa3BUTUHU
MO3HABATEJIbHBIX YMCHHIA M UX MPUMCHCHHH B y4eOHO-TIO3HABATEIBHON U y4eOHO-UCCIICI0BATEIBCKON
JICSATEIIbHOCTH, OCBOCHHUH MPAaBHJI 0€30MaCHOT0 OOPAIICHHUS C BEIIIECTBAMU B MIOBCEAHEBHOMN JKU3HU.

[Tpu M3yueHr XMMHUU Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus BaXKHOE 3HAYCHHE MPUOOPETU
TakWe 1eU, KaK:

— (QopMHpOBaHWE WHTEIUIEKTYAIbHO PAa3BUTONW IJIMYHOCTH, TOTOBOM K CcamMo00pa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIIEHOMY TPUHATHIO PENICHWA, CIIOCOOHOW aganTHpOBaThCA K OBICTPO
MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOydYeHHS Ha CHCTEMAaTHYEeCKOE TMPHOOIICHHE OO0yYaroImuXxcs K
CaMOCTOSITEJILHOW TM03HABATEIILHOW JIEATEIIBHOCTH, HAyYHBIM METOJaM IIO3HAHUS, (OPMHUPYIOIIUM
MOTHBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— o0ecrieueHHe  YCIIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO  OOYYalOIIMMHUCS  OIBITA
pa3HOOOpa3HO JEATENBHOCTH, TMO3HAHHWS H CaMOIIO3HAHWS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCaIbHOE 3HAYCHNE JIJIS PA3TIMYHBIX BUIOB ACATEIHHOCTH,

— (popmupoBaHue 00mIeH (PYHKIIMOHAIHLHOW M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATH U OLICHUBATh SBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHHUS U OIBIT, IOJyUCHHbBIS
MpU M3YYEHUU XUMHUHU, MPUMEHATH WX MPH PEIICHHHA TpOoOJieM B TOBCEIHEBHOW JKM3HU M TPYIOBOM
JIeSITEIbHOCTH;

— (dopmupoBanne y o0O0ydJarOmMMUXCS TYMAaHHCTUYCCKUX OTHOIICHHWH, ITOHUMAHUS IIEHHOCTH
XUMHUYECKHUX 3HAHUH IS BRIPAOOTKH SKOJIOTMYECKH IIEJIECOO00PA3HOro MOBEICHHUS B ObITY U TPYIOBOM
JIESITENIbHOCTH B LEJISAX COXPAHEHMS CBOETO 37I0POBbs U OKPY KaIOIIEH TPUPOIHON CpEIbI;

— pa3BUTHE MOTHBAIUM K OOYYEHHWIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO W CAMOBOCIHTAHHIO Ha
OCHOBE YCBOCHHUS OOIIEUEIIOBEUYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HANPaBJICHHOCTH JIAIbHEHTIIET0 00yJeHusl.

OO011ee YHCI0 YacoB, OTBEAEHHBIX /IS U3YUCHUS XUMHUH, COCTaBNIsIeT: B 7 kiacce — 34 vaca (1 yac
B HEJIEIIO).



COJEP)KAHUE OBYYEHUSA

7 KJIACC

IlepBoHayanbHble XUMHYECKHE MOHATUS

IIpenmer xumuu. Ponb XMMUM B JKM3HU 4Y€JOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
®u3nueckue CBOMCTBAa BEUIECTB. ATrperarHoe cocrosiHue BemiecTB. [loHsATHE O MeTonax MO3HAHMS B
xuMund. UncTeie BemecTBa U cMech. CIocoObI pas3iesieHus: CMeceit.

ATOMBI W MOJIEKYJbl. XUMHAYeCKUe 37eMeHThl. CHMBOJBI XUMHUYECKHX 3JIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YICHUE.

Xumugeckass (opmyna. BaleHTHOCTP aTOMOB XHWMHYECKHX DBJIEMEHTOB. 3aKOH ITIOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHas Mmacca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JTOJISE XUMUYECKOTO DIIEMEHTA B COCTMHEHHH.

KonnuectBo BemecrBa. Monb. MonsipHas macca. B3auMoOcCBsI3p KOJIMYECTBAa, MAacchl M 4YHCIA
CTPYKTYPHBIX €IUHUI] BemecTBa. PacuéTel Mo popmynaM XUMUYIECKIX COCIMHEHUH.

Ousnveckre ¥ XUMUYECKHE SIBICHUS. XUMHUUECKas peakius U e€ MpHU3HaKW. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XWUMHUYECKHe YypaBHeHHs. Kiaccupukanus XWMUYECKHX peakiuil (COoearnHEeHHUs,
pa3JoXeHHs, 3aMeIIeHNs, OOMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOH MMOCYOH, TpaBUiIaMH padOTHI B Ta00OPATOpHUU U IpUEMaMu 0OpaIieHus
C IabopaTopHBIM 000pyJOBaHWUEM, W3y4YeHHE W ONHCaHWEe (PHU3MUECKUX CBOWCTB 00pasIoB
HEOPraHWYEeCKNX BeIeCTB, HaOmroneHne (u3muecknx (IUIaBICHWE BOCKA, TasHHUE JIblIA, PACTUPAaHUE
caxapa B CTYIKe, KHTICHHE ¥ KOH/ICHCAIHS BOBI) H XUMHUYECKUX (TOPEHHE CBEYH, IPOKATHBAHIE METHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KHCJIOTOW) SIBICHWH, HAONIOJIEHUE W OINHCAaHUE TPU3HAKOB
MPOTEKAHUsI XUMHUECKUX peakiuii (pa3ioKeHUe caxapa, B3aUMOJICUCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Gapusi, paznoxenue ruaporcuaa meau (1) mpu HarpeBanuu, B3auMOICHCTBHE JKelle3a C PACTBOPOM COJIH
menu (I1), u3yuenne cmocoOoB pazjeneHns cMecei: ¢ MOMOIIBI0 MarHuTa, GUILTPOBaHKE, BhINIApUBAHHE,
JUCTWUISIIHAS, XpoMaTorpadus, MPOBEICHUE OYMCTKH TOBAPCHHON COJIM, HAOJIOJICHUE W OIUCAHHE
pe3yIbTAaTOB IMPOBEACHUS ONBITA, WLTIOCTPUPYIOMICTO 3aKOH COXPAHEHUS MACChI, CO3JaHUE MOJIEiei
MOJIEKYJT (IIapOCTEPKHEBBIX).

BaxHeiiinue npeacTaBuTe M HEOPraHUYECKUX BEIIECTB

Boznyx — cmeck razos. CoctaB Bo3ayxa. Kuciaopos — aneMeHT u pocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HUYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [lpumenenue
kuciaopoga. CriocoObl THOJIYYCHHMs] KHCIIOpOAa B JIabOpaTopud M IPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B npupoae. O30H — ajutoTpomnHas Moau(UKaIus KHCIOPoaa.

Meosrcnpeomemmnuvie ceasu

Peanm3zanus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHHU B § KIJIAcCe OCYIIECTBISIETCS Yepes
HUCIIOJIB30BAHUE KaK O6HII/IX €CTCCTBCHHO--HAYYHbIX HOHHTHﬁ, TaK " HOHHTI/II>’I, SIBJIIOIIINUXCSI CUCTEMHBIMU
JJ1d OTACJTIBHBIX TPEAMETOB €CTECTBCHHO--HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAyYHBINH (pakT, THIIOTE3a, TEOPHsS, 3aKOH, aHAJIW3,
CHHTC3, Knaccmbm(anm[, NEPUOANIHOCTD, Ha6J'IIO)IeHI/Ie, OKCIEPUMEHT, MOJCIIUPOBAHUC, HU3MCPCHUC,
MOJICITb, SIBIICHUE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJIUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUH 3apsiyi, BEIIeCTBO, TENO, O0BEM, arperaTHoe COCTOSIHHME BEIIeCTBa, TIas,
(u3MYECKUE BETUYUHBI, EAUHUIBI U3MEPEHHS, KOCMOC, IIaHEeTHI, 3BE311b1, COJTHIIE.

Buonorus: porocunTes, neixanue, ouocdepa.

I'eorpadus: armocdepa, Tumpocdepa, MUHEpabl, TOPHBIE MOPOJBI, IOJIC3HBIC HCKOITAEMBIC,
TOILTUBO, BOJHEIC PECYPCHI.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JImgaHOCTHBIE pe3yIbTaThl OCBOSHHS IIPOTPAMMBI OCHOBHOTO O0IIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
xo/le OOy4eHHs XMMHU B €IWHCTBE Y4eOHOW W BOCIHTATENBHOH AESTEIHbHOCTH B COOTBETCTBUHU C
TPAIWIIMOHHBIMA POCCHUHCKHMH  COIUOKYJIBTYPHBIMH W JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MIPUHATHIMH B OOII[ECTBE MPaBIWIIaMH U HOPMAaMH MTOBEIECHHUS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIHATTU3AIINHN 00YyJIarOIINXCSl.

JImaHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MTO3UTHBHBIX IEHHOCTHBIX OPHEHTAINI U PACITUPEHHUE OIBITA JAeSITETFHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTypHOMY, HCTOPHYECKOMY W HaydYHOMY
HACJIeJTUIO, TIOHUMaHHS 3HAYEHUS XUMUYECKOH HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH
BIQIETh JOCTOBEpHOW WHGOpPMAIE O TEepEeNOBBIX JOCTIDKEHUSX W OTKPBITHAX MHPOBOW U
OTEUYECTBEHHOI XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

MIPEJICTABJICHUSI O CONHMAIBHBIX HOPMaX W MPaBHUJIaX MEXIUYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-MCCIIE0BAaTENbCKOH,
TBOPYECKOW W APYTUX BUAAX NEATEIHHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOM IEeATENBHOCTH
MPU  BBITIOJIHEHWH YyYeOHBIX, ITO3HABATENBHBIX 3a/1ad, BBIMOJHEHWH XHUMHUYECKUX OJKCIEPUMEHTOB,
CO3aHUN Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHWIO W B3aUMOIIOMOIIHM B TMPOIECCE ATON
y‘le6HOI>'I JCATCIBbHOCTH, T'OTOBHOCTH OIICHUBATHh CcBOE MMOBCACHUC U IIOCTYIIKM CBOUX TOBapI/IIlIeﬁ C
IMMO3UIMHN HPAaBCTBECHHBIX M ITPABOBBIX HOPM C y‘IéTOM OCO3HaHUsA HOCJ'ICI[CTBI/II\/'I IOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHMSL

MHUPOBO33PEHUYECKHE IPECTABICHUSI O BEIIECTBE M XMMHYECKOW PEaKIMU, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKHW U COCTABJIAIOIINE OCHOBY JISA IMMOHMMAHUA CYHIHOCTHU Hay‘IHOﬁ
KapTUHbBI MHUpa, NPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHA HNPUPOABLI, B3aMMOCBA3AX
YeNoBeKa ¢ MPUPOJHON Cpeioi, O PO XUMHUH B IO3HAHUH dTHX 3aKOHOMEPHOCTEIH;

IMMO3HABATCJIIbHLIC MOTHBBI, HAITPABJICHHBIC HA IMOJIYYCHUC HOBBIX 3HAHUM 110 XUMHU, HCO6XOI[I/IMLIG
JUisi  OOBSICHEHUs HAOJIOaeMbIX MPOIECCOB W  SBJICHHA, IO03HABATEIbHOW, WH(POPMAIMOHHOW U
YUTATEIBCKOW KYJIBTYpPbl, B TOM YHCJIE€ HaBBIKOB CAMOCTOSATENHbHON pabOThl C Y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOy4YeHHI0 W TIO3HAHMIO, JII0O0O03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caM000pa30BaHnI0, TIPOEKTHONH W WCCIEAOBATEIILCKOM JIESTEIHHOCTH, K OCO3HAaHHOMY BEIOOPY
HaIPaBIEHHOCTH U YPOBHS 00y4YeHHUS B JalIbHEHIIEM;

4) opMupoBaHUS KYJAbTYPbI 310POBbSI:

OCO3HAaHUE HEHHOCTHU XH3HHU, OTBETCTBCHHOI'0O OTHOHLICHUA K CBOEMY 310POBBIO, YCTAHOBKU Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHHE IMOCIEACTBUN M HETNPHUSATHE BPENHBIX NMPHUBBIYEK (YHOTPEOIeHHUS
aJKOTOJIs, HAPKOTUKOB, KYpEHUs ), HEOOXOAMMOCTH COOIOACHIS TIpaBUil 0€30IIaCHOCTH TP OOpaIIeHIH
C XUMHUYCCKUMMU BCIICCTBAMHU B GBITy u peaJ’[BHOﬁ KH3HU,

5) TPy10BOT0 BOCIIUTAHUSA:

WHTEPEC K MPaKTUUECKOMY U3yUEHUIO Mpodeccuil u Tpyaa pa3InyHOTO PO/ia, YBAKEHUE K TPYAY U
pe3ynbTaTtaM TPYJOBOH NEATSIBHOCTH, B TOM YHCJIC Ha OCHOBE NMPHUMCHEHHS IPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBI BBIOOp WHIWBUAYaTbHOH TPACKTOPHU TIPOMOJDKCHHSI OOpa30BaHUS C YUYETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIEIHOM TPO(EeCCHOHATBHON JESITEIbHOCTH M Pa3BUTHS HEOOXOOMMBIX YMEHHH, TOTOBHOCTH
aJalTHPOBAThCS B IPO(ECCHOHATBHOHN CpeeE;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS .



JKOJIOTHYECKH TIeJIecO00pa3HOe OTHOIICHUE K MPHUPOJIC KaK UCTOYHHUKY XKU3HU Ha 3eMiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO U 0€30mMacHOro oOpas3a KU3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (HU3UYECKOMY M IICUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
COOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI NMpPH padoTe ¢ BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHHM XUMUWU, JJIA pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKArollel MpUPOAHONW CpPenoi, HJisl MOBBLIIMICHUS YPOBHS KOJOTHMUECKON KYIbTYPHI,
OCO3HaHUs TJIO0ATBHOTO XapakTepa 3KOJOTHYECKHX MPOOJIEM M IMyTed HMX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANLHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJbTATDBI

B COCTaBEC MCTAlIPpCAMETHBIX PC3YJIbTATOB BbIACIAIOT 3HA4YUMbIC A q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHHsI OOICHAYYHbIC TIOHATHS (3aKOH, TEOpHs, IPUHIINI, THIIOTe3a, (aKT, CUCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPyroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHX MPEAMETOB (OPMHUPOBATH NMPEICTABICHHE O LEIOCTHONH HAYYHOM
KapTUHEC MHpa, U YHUBCPCAJILHBIC y‘Ie6HI)IC ﬂCﬁCTBHﬂ (HO3HaBaTCJH>HI)I€, KOMMYHUKAaTHUBHEIC,
pETyNSTHBHBIC), KOTOpble OOECIEeYHBAlOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIEHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YI€OHOM NeITeTEHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIe TeiicTBUS

Ba3oBble jJoruueckue qecTBUNA:

YMEHHS HCIIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHUS TP OCBOCHHWW 3HAHWM: pPacKpBIBAaTh
CMBICTT XUMHYECKUX TOHATUH (BBIIEISATh WX XapaKTepHBbIE MPU3HAKH, YCTaHABINBATH B3aUMOCBS3b C
JIPYTHMH TIOHATHSMH), HWCIOJB30BATh IOHATHA i OOBSCHEHHS OTIENBHBIX (DAaKTOB W SIBICHHUIA,
BEIOMpAaTh OCHOBAaHWS W KPUTEPHH IS KIACCUPUKAIMN XUMHUYECKHX BEIIECTB M XUMUYECKHX PEaKInH,
YCTaHABIUBATh IMPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIy OOBEKTAMH W3YYEeHHs, CTPOUTH JIOTUYECKHE
paccyxaeHus: (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUSHYIS,

yMEHHE TIPUMEHSATh B TMPOIECCe TIO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIb3yEMbIE B XUMHUH, IIPE0OPA30BHIBATH MIMPOKO PUMEHSIEMbIE
B XMMHHU MOJIENBHEIE MPEICTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI DIIEMEHTA), XUMU4ecKast opMmya u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PEUIeHHH Yy4eOHO-TIO3HABATENbHBIX 3a7ad, C YYETOM OTHX
MOJICTIHbHBIX TIPEACTABICHUN BBIABISATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKK H3y4aeMbIX
O0OBEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKiuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3yUaEMBIX MPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHUE HUCIIOJIb30BaTh MOCTaBJICHHBIC BOIMPOCHI B KAaUe€CTBE MHCTPYMEHTA MO3HAHHUA, a TaKXKE B
KaueCTBE OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl 1O IPOBEPKE NPABUIBLHOCTH BBICKA3bIBAEMBIX
CY)KICHHI;

MpPHOOpPETEHNE ONbITa 10 IUIAHMPOBAHUIO, OPTaHMW3AlMd W TPOBEICHUIO YYCHUYECKHX
JKCIIEPUMEHTOB, YMEHHE HaOII0OJaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynbraT, (GopMynupoBaTh O00OOLICHHS M BBIBOABI 110 pe3yJibTaTaM IPOBEAEHHOIO OIbITa,
MCCJICIOBAHMS, COCTABJIATh OTYET O MPOJICIIaHHOM paboTe.

Pa6ora ¢ undopmaiueii:

YMEHHUE BHIOMPATh, aHATM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIIUIO PA3ITUYHBIX BUJOB U (HOPM
MIPEJICTABICHNUS, TTOIy9aeMyl0 U3 Pa3HBIX WCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATypa XUMHUYECKOTO
collepKaHus, CIpaBOYHbIE TOcoOUsA, pecypchl MIHTepHETa), KPUTHYECKH OIIEHWBATH MIPOTHBOPEUNBYIO U
HEJI0OCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMyHble METOABI M 3allpoChl HpPU TIOMCKE W 0TOOpe HWHMOpMAIUU U
COOTBETCTBYIOIIUX MJAaHHBIX, HEOOXOMUMBIX JUIS BBHITIOJHEHHA Yy4YeOHBIX W TO3HABATENBbHBIX 3a7ad
ONpeNeNIEHHOTO  THIMA, NpUOOpEeTEHHEe ONbITa B  OOJIACTH  WCIIONB30BaHUS  WH(OPMAIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBNAJCHHE KyJNbTypOll AaKTHBHOTO WCIHOJB30BAHMS —Pa3TUIHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTHUMaNIbHYI0 OpMy NpeacTaBieHHs WHPOPMALUU U
WITIOCTPUPOBATh pellaeMble 3a/aud HECIOKHBIMH CXEMaMHM, [uarpaMMaMu, APYTUMH (QopMaMH
rpaduky 1 UX KOMOMHAIIUAMUY;

YMEHUE HCIONb30BaTh M aHAIW3UpOBaTh B IMpolecce Y4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENbCKOTO XO35MHCTBa M TPaHCIOpTa Ha
COCTOSIHUE OKPY>KaloIled MPUPOAHOI Cpebl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHbIE y4eOHbIe 1elCTBUSA:

YMEHUS 33/1aBaTh BOMPOCH! (B XOe Auaiora W (WiIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOii
TeMBbI, ((OPMYITMPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BBHIMOJIHEHHS NPEATIOKESHHON 3a/1a4H;

YMEHHUSI TPEACTABIATh MONTYyYEHHBIE PE3yNbTaThl MO3HABATEILHOW JESITETHHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaxX; JeNaTh IMPE3CHTAlUI0 PE3yJbTATOB BBIIIOIHEHUS XUMHUYECKOTO SKCIEpPUMEHTa
(;1abopaTOpHOro OMbITa, JIA0OPATOPHON pPa0OTHI MO HMCCICIOBAaHHIO CBOKMCTB BEINECTB, Y4EOHOTO
MIPOEKTA);

yMeHHsI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATCIBHOW U
UCCIIEIOBATENbCKON JEATEbHOCTH TMPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4éTa OOIIMX
WHTEPECOB M COTJIACOBaHWS TO3UIMKA (0OCYXkaeHHus, OOMEH MHEHHSMHU, «MO3TOBBIC INTYPMEI,
KOOpJMHALIUS COBMECTHBIX JEHCTBHM, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa BBINOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHbIE YyHHBepCAIbHBIE YUeOHbIE AeiiCTBUA:

YMEHHE CaMOCTOATENIILHO OMNpPENENATh IeJIH JCSTENbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO NEATEIBHOCTh, BHIOMpaTh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX W MO3HABATENHHBIX 3a/1a4, CAMOCTOSTEIHHO COCTABIIATH HIIH
KOPPEKTHPOBATh MPEUIOKESHHBIN aIrOPUTM JCUCTBUII NMPH BBINOJIHEHUH 3aJlaHUI ¢ y4ETOM TOyYSHUS
HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX W pPEAKIHAX, OICHHBAaTh COOTBETCTBHE
HOJYYSHHOTO pe3yJbTaTa 3asBICHHOW IIeJHM, YMEHHE WCIIONb30BaTh W AHAIM3MPOBATH KOHTEKCTHI,
npeIaraeMple B YCIOBUH 3a1aHHM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeMETHBIX Pe3yJIbTaTOB IO OCBOSHHIO 00S3aTEIEHOTO COJlEPIKaHMs, YCTAHOBICHHOTO
JaHHOH (henepabHOI pabouei MporpaMMoN, BBIICISIOT: OCBOCHHBIE 00yJYarOIMMHUCS HAay4YHbIe 3HAHUS,
YMEHHS ¥ CIOCOOBI IeWCTBUH, crienuduyecKe Asl MpeAMETHON 00IacTH « XUMUSD, BUIBI IESITEIIEHOCTH
1O TIOJIyYEHUIO HOBOTO 3HAHUS, €ro MHTEpIpETaIid, MPeoOpa3s0OBaHHUI0 M NMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CHTYaITHSX.

K xoHiy o0y4eHus B 7 KJiacce IMpeaAMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(hOpPMHUPOBAHHOCTH y 00yYArOIIMXCSl YMEHUI:

®  pacKphIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHITUI: aTOM, MOJIEKYyJIa, XAMUYECKUN DJIEMEHT,
MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOIHAA);

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX MOHSATHH U MPUMEHSTH 3TH MOHATHS
IIpU OIMMCaHNHU BCUICCTB U UX HpeBpaHleHHﬁ;

®  HCIOJB30BaTh XUMHYECKYI0 CHMBOJHKY JIJISI COCTaBJICHHUs] (DOpPMYJ BEIIECTB M YpaBHEHUIA
XUMUYECKHX PEaKLUii;

®  ONpeeNITh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTMHEHUSX,;

® [PUMEHSITH OCHOBHBIC OINEPAaLUH MBICIUTEIbHON NEATENIbHOCTH — aHajlu3 W CHHTES3,
cpaBHEHHME, 0000IIeHHe, CHCTEMaTH3alMI0, KJIACCU(PMKALUIO, BBIABICHUE TNPUYUHHO-
-CIICICTBEHHBIX CBS3ed — JJs H3YyYeHHsl CBOWCTB BELIECTB M XHMHUYECKUX DPEaKIUiH,
€CTeCTBCHHO-HAYYHbIE METOJbl IO3HAHUS — HAONIOJCHUE, H3MEpPEHUE, MOJAEIHPOBaHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN);

e  CJenoBaTh MpaBHJIaM MOJB30BaHUS XUMHUYECKOH MOCYAOH 1 1abopaTopHBIM 000pyJ0BaHUEM, a
TaKke TIpaBWIaM OOpAIICeHMS C BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKIHMAMH IO
BBIIIOJIHCHHUIO  JTAOOPAaTOPHBIX ~XMMHYECKHX OMNBITOB IO MOJNYYCHHI0 U  COOMPaHHIO
ra3oo0pa3HbIX BEMIECTB (BOAOpOJAa M  KHCIOPOAA), NPUTOTOBIECHHIO pAacTBOPOB C



ompeneI€HHON MaccoBOM J0Jed pacTBOPEHHOIO BEIECTBA, IUIAHHMPOBATH M MPOBOJHUTH
XUMHAYECKHE SKCHEPUMEHTHI 10 PACTIO3HABAHMIO PACTBOPOB IIEIOYEH M KHCIOT C TIOMOLIBIO
WHINKATOPOB (Jakmyc, peHondTanent, METUIOPAHXK U JPYTHUE).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosauyecTBo 4yacoB
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbl Beero KonTpoJabHbie IpakTuyecKkue
padoThI padoThI
1 Bgenenue 1
2 Ot aToma /10 BemecTBa 13
3 DKkcrnepuMeHTallbHas padoTa ¢ BellecTBaMU 6 2
4 BemectBa Bokpyr Hac 7
5 3HAKOMCTBO C MaTepHaAIAMU 4
6 O06o06maronee MOBTOPEHHUE U UTOTOBasi KOHTPOJIbHAs paboTa 2 1
7 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2




INOYPOYHOE IIVIAHUPOBAHUE 7 KJIACC

n/n

Tema ypoka

Conep:xanue mo ©®PII

JlesATeIbHOCTD
yuamuxcs no ©®PII

KoaunuecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3yYeHHs

7A

JlaTa
H3yUdeHus

7b

BBenenue (1u.)
N3 vero coctout mup?

[Ipupona. dusuueckue Tena.
SIBneHus npuposl.
EcrectBo3HaHue.
EcTecTBeHHBIE HAYKHU.
IIpeamer u3yueHUst XUMHH.
Mecro xumuu cpeau
€CTECTBEHHBIX HayK.
OOBEKTHI )KMBOW M HEXKUBOI
HIPUPOABL. YPOBHU
OpraHu3aliy HEXXUBOH U
JKUBOM MaTepuu.

PackpriBaTh CMBICI TOHATHH
«mpHupoaay, «pusndeckue
Telnay, «SBJICHUS IPUPOIBD»,
«ECTECTBO3HAHHUEY,
«ECTECTBCHHBIE HAYKI.
XapakTepu30BaTh MpeaAMET
N3y4YCHHS XUMUH.
JleMoHCTpUpOBaThH
TIOHNMaHNE MECTa XUMUHU
CpeNy eCTECTBEHHBIX HayK.
XapakTepu30BaTh OOBEKTHI
JKUBOM U HEXKUBOH NPUPOABI
U YPOBHH UX OpTaHHU3aINU

06/09

04/09

Ot aToma 10 BemecTBa (13 4.)

BeuHrie aTOMEI

ATOM - HaMMEHbIIast 9aCTHIA
Beniectsa. HensmeHHOCTD
aTOMOB B XMMHYECKIX
MpeBpalIeHUsIX. XUMUYECKUN
3nemMeHT. CUMBOJIBI aTOMOB
XUMHYECKHX JIEMEHTOB.
SlnepHas peakiysi.
[IponcxoxaeHue 3JIeMEHTOB.
IIpoctsie BemecTBa.
Cro>XHBIE BEUIECTBA
(XuMHYeCcKre COCTMHEHNS).
Xummueckas popmyoia.
Yucnoroit naaekc. OTKpBITHE
XUMHYECCKUX DJIEMCHTOB.
ATOMBI yCTOHYMBBIE U
HeycToiunsble. KpyroBopoTsl
aTOMOB XUMHYECKUX
3JIEMEHTOB B IIPUPOJIE
(xucnopona, a3ora U
yriepona). @oTtocuHTe3 Kak
OJIMH M3 IMyTeH KPyroBOpoTa
yriaepoja.

PackpriBats cMbICH
OCHOBHBIX XHMHYECKIX
TIOHSTHI «aTOM),
«XMMHUYECKUH 3TTEMEHT»,
«IIPOCTOE BEILECTBOY,
«CJI0KHOE BEILECTBOY,
«xuMuueckas GopMmyiay,
HCIIOJIB3Ysl 3HAKOBYIO
cucTeMy XuMuu. PazinnaaTs
TIOHSTHUS «aTOM» 1
«XMMHUYECKUH 3TTEMEHT».
HaspiBaTh xuMuueckue
3JIEMEHTHI U 3alTUCHIBATh
CHUMBOJIbI BAXKHEHIITUX
XUMHYECCKUX SJICMCHTOB.
Paznnuats npocteie U
CJIO’KHBIE BEIIECTBA.
HasbiBats xumMudeckue
(OpMyIIBI BEIIECTB.
OmpenensiTs COCTaB BEIIECTB
o uX popmyJiam.
JemoHcTpupoBaTh
INIOHUMAaHHEC NCIICHHUI aTOMOB

06/09

04/09




Ha YCTOWUYUBBIE U
HEYCTOHYUBBIE.
JleMoHCTpUpOBAThH
TIPE/ICTaBIICHUE O
KpPYTrOBOpPOTax aTOMOB
XMMHYECKHX JIEMEHTOB B
npupoae. XapakTepu3oBaTh
(hoTOoCHHTE3 KaK COCTaBHYIO
4acTh KPyroBOpoTa

yTIIeposa.
ATOMEI B KOCMOCE, Ha 3eMIIe U B Pacnpenenenue aromos JleMOHCTPHPOBATE 3HAHHE 20/09 18/09
OpraHm3Me XHMIMECKHX OIIEMEHTOB B Hanboree
kocMmoce (Bcenenno#t, Harmeit PpacIpoCTpaHEHHBIX
Tanmaktuke, CoaHeUHON 3JICMEHTOB Hallleh
CUCTEME) 1 Ha 3eMIie. BcenenHoit u rianeTs
Bonopon u renuii - camsle 3emist. CpaBHUBATH
pacnpocTpaHeHHBIE PacnpoCcTpaHEeHHOCTh
3JIeMEHTHI BO BeceneHHoi. BOZOPOJa, TeHsl, KUcIopoaa
Kucnopon - camprii U APYTUX SJIEMEHTOB Ha
PacIpOCTPaHEHHBIH JIEMEHT IuaHeTe 3eMiIs U BO
Ha 3emute. Hanbomnee Bcenennoii.
pacnpocTpaHeHHBIE JleMoHCTpUpOBaThH
JJIEMEHTHI B Pa3HBIX YacTIX NOHMMaHUe TEPMHUHA
3emin. Xumudeckue «OHOJIOTNYECKH aKTHBHBIE
JJIEMEHTHI B JKMBBIX BEII[ECTBAY.
OpraHM3Max: EeMEHTHI Kraccudurmposats
JKU3HHU, MaKpo 1 XHUMHUYECKUE SJIEMEHTHI B
MHKPO3JIEMEHTHI. JKUBBIX OPTaHU3Max Ha
Bronormaeckn akTHBHBIE 3JIEMEHTHI JKH3HU, MaKpo H
BEILIECTBA. MHKPOAJIEMEHTHI.
Kak yctpoen atom DneMeHTapHBIE YaCTHUIIBI PackpeiBaTh cMBICT 20/09 18/09

(IpOTOHBI, HEUTPOHBI U
AIIEKTPOHEI), X OCHOBHEIC
XapaKTePUCTHKH - Macca U

3apsia. SAnpo aroma.
MaccoBoe uncio.
B3aumMocBs3p MaccoBOTo
YHCIIa C YUCIIOM NPOTOHOB H
HEHUTPOHOB. ATOMHAas
€IMHUIIa MACCHI.
ITopsinkoBeIif HOMEP
3JIEMEHTa. DJIEKTPOHHAS
obomnouka atoma. Kusnw u
deamenvHocmy O.
Peseppopoa

OCHOBHBIX XUMHUYECKHUX
TIOHSTHI «aTOM),
«XMUMHUYECKHH 3JIEMEHTY,
UCTIONB3Ys 3HAKOBYIO
cucreMy XuMuU. PackpbiBaTh
CMBICJT TIOHSTHI
«3JIEMEHTapHbIE YaCTULIbD»,
TIPOTOHBD),
«HEUTPOHBD),«3TEKTPOHBD»,
«SIIPO aTOMay, «KMacCOBOE
YHCIIO», «aTOMHAs AMHHUIA
MAacChI», «IOPSIKOBBIN
HOMEp JJIEMEHTaY,
«QNIEeKTpOHHAast 000I0YKa




aToma». OnpenensiTs Yucio

MPOTOHOB, HEHTPOHOB 1
JJICKTPOHOB B KOHKPETHOM
aToMe (M30TOIIe).
Jemoncmpuposams 3HaHue
HauboJlee 8aXNCHbIX C8EOCHULL
0 Jcu3HU U destmeltbHocmu .
Peszepghopoa

PaCKpBIBaTI) CMBICJI

04/10

02/10

W3oTonsl

XUMHYECKUH DJIEMEHT KaK
COBOKYITHOCTH aTOMOB,

MMEFOLINX OJMHAKOBBIN 3apsi|
sapa. CpaBHUTEIBHBINA COCTAB «XUMHYECKUH DIIEMEHTY,
H30TOTIOB BOJIOPOJA U HCIIOJIB3YSI 3HAKOBYIO
yriepoaa.Croco0sr CHCTEMY XUMUH. PackpriBaTh
0003Ha4YEHNS] H30TOIIOB

OCHOBHBIX XUMHUYECKUX
TIOHSTHI «aTOM,

CMBICIT TIOHSATHH «H30TOIIBD»,
«3JIEMEHTapHBbIE YaCTULIBD), 1
«TIPOTOHBIY, KHEHTPOHBD).
XapakTepuzoBaTh U
CPaBHUBATH U30TOIIBI
BOJOPOJIa U yTIIEPOA.
JleMOHCTpHpOBaThH 3HAaHUE
croco0oB 0603HaYCHHUS
H30TOIOB

PackpriBats cMbICH

04/10

02/10

HeycroiiurBbie aTOMBI

YcroitunBele (cTaOUIBHBIC) U
OCHOBHBIX XHMHUYECKHX

HEYCTOIUUBbIE
(panroaKkTHBHBIE) MOHSTUH «aTOM»,
XMMUYECKHUE IICMEHTHI. «XUMHYECKUH JIeMEHT»,
Panuo aktuBHBIN pacna. HCIIONIb3Ys 3HAKOBYIO
cucreMy xumuu. Onpenensith

PagunoaxktuBHOCTb. M30TOMBL
IIpumeneHnue HeyCTONYMBBIX MOHSTHS «PAAUOAKTUBHBIN
(paanoaKTUB HBIX) ATOMOB. pacmany,
Lemnas peakuusi. ATOMHas
sHeprus. Kusnv u
deamenvhocmv A.A.
bexkepena

«paIMOAKTUBHOCTEY,
«aTOMHAsI SHEPTHUS.
PackpbIBaTh CMBICI IOHATHS
«U30TOTIBI».

XapakTepu3oBaTh
NpUMEHEHHE HeYCTOWYMBBIX

(paauMoOaKTUBHBIX ) ATOMOB.

Jemoncmpuposams 3Hanue
Hauboee BaNCHbIX C8eOeHUll
0 JrcusHY U OesmenvHocmu A.
A. Bexkepens

I/ICTOpI/IH CO31aHusA Z[eMOHCTpI/IpOBaTI) 3HaHUC

18/10

16/10

Hctopus cozganus
7 [Tepuonnueckoit cucTeMsl

HCTOPHU CO3TAHUS
[Teproauueckoil CUCTEMBbI

[lepuoauueckoi cucTeMbl
XAMHYECKHX DJIEMEHTOB.




XHUMHUYCCKHX 5JICMCHTOB

[leproanuHOCTS.
Ilepuoanueckuii 3axon JI. U.
Menneneesa. Ilepuonuueckas
cucrema. Kuznv u
desmenvHocmy J]. U.
Menoeneesa.
JemMoHcTpanuu:
Ilepuoaunueckas cucrema
XUMHUYECKHUX d51eMeHToB 1. 1.
Menneneena

XUMHYECKHUX JJIEMEHTOB.
PackpbIBaTh CMBICIT IOHATHS
TIEPHOTUIHOCTDY.
PackpbiBaTh cMBbICT
[lepuoaunueckoro 3akoHa Jl.
H. Menneneena.
Lemoncmpuposams sHanue
HauboJlee 8axNCHbIX C8EOCHULL
0 orcusHu u dessmenbHocmu /1.
U. Menoeneesa. Habmonars
JIEMOHCTPHUPYEMEBIC
MaTepHaJbl U OMUCHIBATH HX
C TMOMOIIBIO POJTHOTO SI3bIKA
W SI3bIKA XMMHH

Crpyxrypa [lepunonnyeckoit

CHUCTEMBI

[lepuoanueckas cucrema J1.
W. MenneneeBa. [{iuHHBIN 1
KOPOTKHMH BapHaHTHI
IIepuoauueckoii cuctems! /1.
N. Menpneneesa. [lepuoapt:
KOPOTKHE U JUTMHHBIE.
I'pynmnsl, rnaBHeIe U
10GOYHBIEC TTOATPYIIIIHL.
Wudopmarys 0 XUMHYECKOM
3JIEMEHTE, COJePIKaIlascs B
Ilepuoauueckoii cucreme /1.
H. Menneneesa. 2Kusno u
deamenvrocmy H. Bopa.
JlemoHcTpanuu:
[Nepronmueckast cucrema
XUMHUYECKUX 3ieMeHToB /1. U.
Menpeneepa

PackpbIBaTh CMBICI TOHSATHS
«Ilepuonuueckas cucteMay.
OmnuceIBaTh CTPOCHHE
JUTMHHOTO U KOPOTKOTO
BapuaHToB llepuonuueckoit
cuctemsl [{. 1. Menneneesa.
XapakTepuzoBaTh
XUMHYECKUI 2IeMEHT Ha
OCHOBe UH(OPMaIHH,
coJiepkauieics B
Ilepuoaunueckoii cucreme /1.
N. Menneneesa.
Jemoncmpuposams 3HaHue
Haubosee BaxdCHbIX C6eOeHUll
0 JrcusHu u desmenvHocmu H.
bopa. Habnronathb
JIEMOHCTPUpPYEMBbIE
MaTepHaibl ¥ OMUCHIBATH UX
C MOMOILBIO POJTHOTO SA3bIKA
U SI3bIKa XUMHUH

18/10

16/10

ATOMBI COETUHSIOTCS B
MOJIEKYJIBI

Monekyna. [lonstue o
XMUMUYECKON CBSI3H.
BelecTsa MOJIEKYIAPHOTO U
HEMOJIEKYJIAPHOTO CTPOEHNS,
HX XapaKTEepUCTHKA.
Crpoenne monexyn. Moxenn
MOJIEKYJI: MApOCTEPKHEBBIE I
MacmtabHble. MoneKynsipHast
Mmacca. [Ipumepsl BelecTs
MOJIEKYJISIPHOTO CTPOEHUSI:
NepeKUCh BOAOPOJA,

PackpbiBaTh cMBICTT
OCHOBHBIX XUMHUYECKUX
MTOHATHI «aToM»,
«XMMHUYCCKHH 3JICMEHTY,
«MOJIEKYJIa», UCIIONIB3YS
3HAKOBYIO CUCTEMY XUMHH.
PackppiBaTh CMBICI MOHATHS
«XUMHUYECKas CBS3bY.
PackpbiBaTh pasnuuune
MEXy BelleCTBaMU
MOJIEKYJISIPHOTO U

15/11

13/11




MOJIEKYJISIPHBIN BOJIOPOL,
MOJIEKYJISIPHBIA KHCIIOPOJ,
030H, MOJICKYJISIPHBIH a30T,
MOJIEKYJISIPHBII HOJI, BOJA,
aMMHUaK, YIIeKUCIIbIH ras3,
(ysiepeH, MeTaH, STUIEH,
CHHPT (3TWIOBBIHA COIUPT),

TIIHLEPHH, YKCyc (YKCycHast
KHCJIOTA), TIIOK03a, caxap
(caxapoza).
JemoHcTpanum:
OO0pa31ibl BEIIeCTB
MOJIEKYJISIPHOTO
HEMOJIEKYJISIPHOTO CTPOCHHSI.
Mogenu HEeKOTOPBIX TPOCTHIX
MOJEKyT (BOJA, yIIEKHUCIIBIH
ras, KACIIOPO, BOJIOPO/)

HEMOJICKYJSIPHOTO CTPOCHHSI.
IpuBOANUTH TIPHUMEPHI
BEIIECCTB MOJICKYJIIPHOTO
ctpoenust. OnuchIBaTh
CTPOCHHE MOJICKYJI TI0 HX
mozensam. HasbiBaTh
XUMHYECKUE dJIEMEHTBL.
OmnpenensiTh cOCTaB BEIIECTB
(kauecTBEHHBIH U
KOJIMYECTBEHHBIN) 110 UX
¢dopmyiam. Beraucists
OTHOCHTEJIBHYIO
MOJIEKYJIAPHYIO Maccy
BetectB. Cocmagiusimo
Gopmynvl gewecma no
AMOMHBIM NPOYEHMAM U
COOMHOULEHUIO MACC
anemenmos. Hazvieamo
MONEKYNAPHbLE Belyecmaa no
ux popmynam: nepexucs
6000p00A, MOJIEKYIAPHBIL
8000P00, MOLEKVIAPHYLI
KUCIIOPOO, 030H,
MOJLEKYIAPHbLIL a30m,
MONEKYAApHbILL 100, 8004,
AMMUAK, Y2AeKUCTbIU 23,
Gyanepen, meman, smuien,
cnupm (omunoewiti cnupm),
enuyepuH, yrcyc (YKCycHas
KUCIOMA), 21I0K03d, caxap
(caxaposa). Habmonats
JIEMOHCTPUPYEMBIE MO/IEITH
MOJIEKyJI. J{enarh BBIBOIBI IO
pe3yJbTaTaM MPOBEICHHBIX
HaOJIIOICHUH

10

Fa351, KHUJIKOCTH U TBEPABIC
BCIICCTBA

ArperaTHbIe COCTOSHHS
BeIIecTBa (TBEPIOE, KHUIKOE,
ra3zoo0pa3Hoe) 1 UX
xapakrepucruka. CTpoeHue
BOJIbI B TBEPJIOM, KUJIKOM U
ra3o00pa3HOM COCTOSTHUH.
Kpucrammmueckue u
amMop(dHBIe BemIeCTRA.
Ou3ryecKre MpoIEeCCh:

OmnnceIBaTh CBOICTBA
TBEPJBbIX, )KUIKHX,
ra3000pa3HBIX BEIIECTB,
BBLJIEJNISAS] X CYILIECTBEHHbIE
npu3Haku. PackpsiBaTh
CMBICTT TIOHSTHHA
CKPUCTAJIIMUECKUE
BEIECTBAY», «aMOPQHEIE
BEIECTBAY, «(YU3MIECKHE

IJIaBJICHUEC, KPUCTAJIJIM3allud,

cBOHcTBay. OnpenensiTh

15/11

13/11




HCTIapeHue, KOHIeHCaLus,
cyOmuManus (BO3rOHKa).
dusndeckue cBOUCTBA
BeIllecTBa (TeMIieparypa
IUTABJICHUSI ¥ TeMIIepaTypa
KHITCHUS ).
JemMoHcTpanuu:
IInaBnenue Bocka
(mapaduna) Kak mpuMep
(U3UIECKOTO SIBICHHSI.
Kunenue BossI Kak IpuMep
(hU3MYECKOTO SBICHUS

TIOHSITUS KTEMIIEpaTypa
TUIABJICHUS», «TEeMIIepaTypa
kuneHus». [IpuBoauTh
TIpUMEpPHI KPACTALTHIECKHX
1 aMOpP(HBIX BEIIECTB.
XapakTepu3zoBaTh
(huznUecKue mpouecchl:
IUIaBJICHUE,
KPUCTAJUIN3AIILIO,
HCTIapeHne, KOHICHCALUIO,
cyOnmuManuro (BO3roHKY).
XapakTepuzoBaTh
3aBUCHMOCTh (PU3UUECKUX
CBOMCTB BEILECTB OT
CTPOCHUSI BEIECTB.
Hab6monats
JIEMOHCTPHPYEMBIE OIBITHI
OITUCHIBATh MX C TOMOIIBIO
POMHOTO SI3BIKA U SI3BIKA
XUMUH. [lenaTh BBIBOABI IO
pe3ysibTaTaM IPOBEICHHBIX
HaOIIFOICHNH U XUMHYECKIX
OIIBITOB

11

Kpucramnumueckas cTpykrypa
BellleCTBa

Kpucramns.
Kpucrannnueckas pemerka.
Honsl. Kpucranmmueckas
pelieTka NOBapeHHOM! COH.
DopMBbl KPUCTAIIIOB
Ppa3MYHBIX BemecTs (KyO,
OKTaxp, AoJAeKadp,
poMO603Ip, CTOOYATHIC U
ITaCTUHYAThIE KPUCTAIIIIBI).
Cpoctku. py3sl. JJeHapuTsl.
JlemoHcTpanuu:
Kpucrammueckas pemerka
XJIOpHZA HATPHS

OnpenensTs NOHITHUS «KHOHY,
«KPHUCTAILIBD»,
(KpHCTATITNIECKast
pemreTKay.
JleMoHCTpHpOBaThH 3HAHHUE O
(hopmax KpUCTaIIOB
Pa3IHYHBIX BEIIECTB.
Ha6monats
JIEMOHCTPUpPYyEMBbIe
MaTepHaibl ¥ OMUCHIBATE UX
C TTOMOIIBIO POTHOTO SI3BIKA
1 sI3bIKa XUMHH. Jlenats
BBIBOJIBI IO Pe3yJIbTaTaM
TIPOBEIECHHBIX HAOJIOICHUH

29/11

27/11
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Knaccudukarus BemecTs

Kraccudukaiiust BEIecTs mo
cocraBy. IHIMBHAYyaIbHBIC
(4ucThIC) BEIIECTBA U CMECH.
ITpocTsie BelecTBa.
CIioXHbIE BEIeCTBa
(XMMUYECKHe COCTUHEHNS).
Merasibl U HeMeTaJlIbl, UX
cBoiicTBa. Heoprannueckue u

BuisBisaTh pasian4ius MExXay
HMH/AUBUly AJIbHBIM
BEIIECTBOM H CMECBIO.
[IpuBoauTh NpUMEpHI
HHIUBUyabHBIX BEIIECTB U
cMeceil n3 IoBCeTHEBHOM
JKU3HU. PackpeiBaTh cMbICH
OCHOBHBIX XUMHUYCCKHUX

29/11

27/11




OpraHUYEeCKHe BEIECTBA.
OCHOBHBIE KITaCCHI
HEOPTaHWYECKHX BEIIeCTB:
OKCHJIBI, KHCIIOTHI (COJISTHAS,
CepHasi, a30THas, yroJIbHasl,
¢docthopnas), conu,
ocHoBanus. lllenoun.
JemMoHcTpanuu:
OO0pasibl HHANBULY ATBHBIX
BEIICCTB (METaJUIbI,
HEMETaJIIbl, CJIOKHBIC
BEILleCTBA) U cMeceit
(pacTBOpBI, TPAHHUT).
3HAaKOMCTBO ¢ 00pa3aMu
OKCHJIOB, KHCIIOT, COJICH,
OCHOBaHUI

3HAaKOBYIO CUCTEMY XUMUHU.

HEMETAJUIbI, HECOPraHNYECKUE

XapakTepu3oBaTh CBOUCTBA

MOHSTUH «IIPOCTOE
BEIIECTBOY, «CIOKHOE
BEIIECTBOY», UCIOb3Ys

Kiaccudummposarts
BEI[ECTBA HA MPOCTHIE U
CIIOKHBIE, METAJIIBI U

" OpraHuvYCCKHeC.

METAJUIOB ¥ HEMETAJIIOB.
[IpuBoANTH PHMEPHI
BEILECTB IIPOCTHIX U
CIIOXHBIX, METAJUIOB U
HEMETalIoB,
HEOPraHUIECKHUX U
OpTaHNYECKUX.
Kiaccudummposats
HEOpraHU4YeCKUe BEIeCTBa
Ha OKCHUJIbI, KUCJIOTHI, COJIH,
OCHOBaHMS.
XapakTepu3oBaTh OCHOBHBIE
KJIaCChl HEOPTAaHUIECKHUX
BEIECTB: OKCHUJIOB, KUCIIOT,
OCHOBAHHUH, COJICH.
Hasvisams coedunenus
U3YUEHHBIX KNACCOB
Heop2aHu1ecKux 6etyecms.
Hab6monats
JIEMOHCTPHpPyEMbIe 00pa3IIbI
1 OTIMCHIBATH UX C TIOMOIIHIO
POHOTO A3bIKA H S3BIKA
XUMUH. [lenaTb BBIBOABI IO
pe3ysibTaTaM MpOBE/ICHHBIX
HaOJIIOICHUH

13/12

11/12

13

Kiraccudukarus Bemiects

Knaccuduxanus seniects mo
cocraBy. UnnBuIyanpHEIE
(4ucThIC) BEIIECTBA U CMECH.
ITpocTsle BemecTBa.
CI10’KHBIC BEIIECTBA
(XMMUYECKHe COCTUHEHNS).
MeTasibl 1 HEMETaJIbI, UX
cBoiicrBa. Heoprannueckue u
OpraHUYECKHE BEIECTBA.

BBISBIATE pa3nuyaus MEXIY
WH/IUBUTY aJIbHBIM
BEILECTBOM U
cMmechto.IIpuBoauth
anMepm MHJ]I/IBI/I)lyaJ'lI)HI)IX
BEIIIECTB U CMecel U3
MMOBCEIHEBHOM KHU3HU.
PackpeiBaTh cMBICT
OCHOBHBIX XUMHUYECKUX

(OCHOBHEIE KJIaCChI

MTOHSTHI LIIPOCTOC




HEOPTaHUYCCKUX BEIIECTB:
OKCHUJbI, KUCJIOTHI (COJ'ISIHaSI,
CCpHas, a30THas, yrojbHasd,

OO0pasibl HHAUBULY ATBHBIX

¢dochopnas), conm,
ocHoBanusl. llenoun.
JemMoHcTpanuu:

BEUIECTB (METaJlIbI,
HEMETAILTbI, CIIOKHBIE

BEIICCTBA) U CMecei

(pacTBOpEL, TPaHUT).
3HaKOMCTBO C 00pa3namu
OKCHJIOB, KHCIIOT, COJICH,
OCHOBaHUI

3HAaKOBYIO CUCTEMY XUMHUU.

HEMETAJUIbI, HEOPraHNYECKUE

XapakTepu3oBaTh CBONCTBA

BCIICCTBO», «CJIOXKHOC
BCLICCTBO», UCITOJIB3YsL

Kiaccudurmposats
BEILIECTBA Ha IIPOCTHIE U
CIIOKHBIE, METAJIIBI U

" OpraHuvYCCKHC.

METaJUIOB M HEMETAILIOB.
[IpuBoIUTE IPUMEPHI
BEIIIECTB MPOCTHIX
CJIO’KHBIX, METAJLIOB U
HEMETaIlIOB,
HEOPraHUIECKHUX U
OpTraHUYECKUX.
Knaccudumuposats
HCOPraHMYECKUE BEIICCTBA
Ha OKCHJIbI, KHCJIOTHI, COJIH,
OCHOBaHWS.
XapakTepu30BaTh OCHOBHBIC
KJTACChl HEOPTAaHUIECKHUX
BEIECTB: OKCH/IOB, KUCIIOT,
OCHOBAHHUH, COJICH.
Hasvleamo coedunenust
U3YUEHHBIX KIACCO8
HeOpeaHuyuecKux eeujecms.
Hab6ronats
JIEMOHCTPHUPYEMbIC 00pa3IIbl
1 OTHCHIBATH UX C TIOMOIIBIO
POHOTO SI3bIKA H SI3bIKA
xuMuH. JlenaTh BBIBOIBI IO
pe3ynbTaTaM MpOBEICHHBIX
HaOJIFOICHUI

OHpeI[eH}ITI: IIOHATUA

13/12

11/12
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IIpeBpaiiieHus BelecTs -
XUMHUUYECKHE PEAKIIUU

duznyeckue 1 XuMHUIeCKue
SIBJIEHUSI. XUMHUYecKast
peaxuus. PeareHTsl u
MIPOAYKTHI pEaKIuu. 3aKOH
COXpaHEHUs! MacChl.
YpaBHEeHHE XUMUYECKON
peakimu. KosddurmeHrsr.
[Ipu3Hakm XUMHUECKUX
peakuuii: U3MeHeHue 11BeTa,
oOpa3oBaHHE OcajKa,

«pEareHThD), KIPOTYKTHI
peakuumy. Pazmiuars
XUMHYECKUE U PU3MUECKHE
SIBJICHUA. PaCKprBaTb CMBICJI
OCHOBHBIX XUMHUYCCKHUX
MOHATHH «XUMUYECKast
(hopMynay, «XUMHYECKast
peaKuus, NCTIONb3Y s
3HAKOBYIO CUCTEMY XHMHH.

BBIACJICHUC I'a3a, BBIJICJICHUC

PaCKprBaTI) CMBICJI 3aKOHa




WU TIOTJIOIIEHUE TeIlIa,
BO3HUKHOBEHUE CBETA.
JemMoHcTpanuu:
T'openue BockoBoOI
(mapaduHOBOIT) cBEUN KaK
MpUMEpP XUMUYECKOTO
SIBIICHHS.
[losiBneHne okpacku
¢denongranenHa B
MIPUCYTCTBHH IIEIOYH
(M3BECTKOBOM BOJIBI) KaK
XUMHYECKOE sIBJICHUE.
[TomyTHEHME U3BECTKOBOM
BOJIbI P IEHCTBUH
YTJIEKHUCIIOTO Ta3a KaKk
XHUMHUECKOE SIBIICHHE.
Peakuuu, nemoncrpupyomue
MPU3HAKH XUMHYECKIX
peakuuil: B3aumozeicTaue
IIepMaHraHaTa Kajus ¢
CyNb(GUTOM HATPHS B KUCIIOH
cpere, B3auMoJieiicTBre
XJIOpHZA HATPHS C HUTPATOM
cepebpa, B3aNMOJICHCTBIE
KapOOHATa HATPHS C COITTHOMN
KHUCJIOTOM, B3aMMO/IEHCTBHE
XJIOpHUJIa aMMOHHUSI €
THJIPOKCUIOM HaTpus,
TOpPEHUE MarHust

COXpaHEeHHsI MacChl BEILIECTB.
HasbiBaTh IpH3HAKH U
YCIIOBUS MPOTEKAHUS
XUMHYCCKUAX PECAKITUIA.
BhISIBIISATS IPU3HAKH,
CBHCTEIbCTBYOLINE O
MIPOTEKAHUN XUMHUECKON
PEaKIMH MPU BBIMTOJIHESHUN
XHMHYECKOTO OTIBITA.
Cocmasnsims ypagHenus
XUMUYECKUX pearyuii no
cxemam peakyuil.
Ha6monats
JIEMOHCTPHUPYEMBIC OITBITHI U
OIUCHIBATH MX C MOMOIIIBIO
POHOTO SI3bIKA H SI3bIKA
xuMuH. JlenaTh BBIBOBI IO
pe3ysbTaTaM IPOBEICHHBIX
XUMHUYECKUX OIBITOB

15

JKcnepuMeHTAIbLHAs padoTa
¢ BemecTBamMu (64.)
PactBopenue

JlaboparopHsrii onbIT 1.
ITpuroTtoBieHue pactBopa
IIOBAPEHHOM COJH.
JlaGopaTopHsIii OMBIT 2.
ITpuroTtoBieHue pactBopa
MEJIHOTO Kymopoca"

PacrBopenue. PactBopurens.
PactBop. PacTBOpuMOCTS.
HacobIenHsslit pacTBop.
MaccoBas 1o (IpoleHTHas
KOHIICHTpAIIKs)
PacTBOPEHHOTO BEIECTBA.
JlaGopatopHas mocyna:
NPOOHPKH, XUMHUIECKHE
CTaKaHbI, KOJIOBI
(II0CKOIOHHBIE ©
mapoOBUAHBIM U KOHUYECKUM
TYJIOBOM), BOPOHKH,
LUIUHIPBI, MEH3YPKH,
TTUIETKH, MITTATeIH, JIOXKKH,
CTYIKH C IECTHKaMH,
BBIAPHUTEIIHHBIC YAIIKH.

PackpbiBaTh CMBICI TOHATHH
«pacTBOPEHHE», «PACTBOPY.
Onpenensts NOHATUS
«pacTBOPUTEIbY,
«pPacTBOPUMOCTEY,
«HACBHIIIECHHBIA PaCTBODPY.
Paznuuath 1 Ha3EIBAThH
XUMHAYECKYIO MOCYTy:
MPOOUPKH, XUMHIECKUE
CTaKaHbl, KOJIObI, BOPOHKH,
LIHHIPBL, MEH3YPKH,
MUTICTKH, IITIATENH!, JIOXKKH,
CTYIIKH C TIECTUKAMH,
BBHINTAPUTEIBHBIC YAIIKH.
BBIUucnsaTh MaccoBYIO TOIIO
pacTBOPEHHOTO BEIECTBA B

27/12

25/12




JemMoHcTpanuu:
PacTtBOpBI MeiHOTO KyIIopoca
pa3In4HON KOHLECHTPALUH.
JlaGopatopHas mocyna.
JlaGopaTopHsiii onbiT 1.
[IpurotoBnenune pactBopa
TOBapEHHON COJIH.
JlaGopaTopHblii onbIT 2.
[IpurotoBnenue pactsopa
MEIHOI0 Kynopoca

pactBope. [lonp30BaTbCst
11ab0paTOPHBIM
000pyJOBaHUEM H TIOCYIOH.
Hcnonp30Bath Ha MpaKTHKE
MPUEMBI IPATOTOBJICHHS
pactBopa. Habmonats
JIEMOHCTPHUPYEMBIE PACTBOPHI
1 1a0OpaTOPHYIO MOCY Y.
HabmronaTh caMOCTOSATETBHO
TIPOBOIMMEIE OTIBITHI H
OITHCHIBATh UX C TIOMOIIEIO
POMHOTO SI3BIKA U SI3BIKA
XUMUH JlenaTh BEIBOIBI IO
pe3ynbTaTaM MPOBEICHHBIX
HaOIFOICHNH U XUMHYECKIX
omnsIToB. CobumonaTh
npaBuiIa 0e30macHoi paboThI
IIPU NIPOBEJICHHUH OTIBITOB.

16

[pakTuueckas pabdora 1.
[Ipocreiimne xumMuueckue
OTepaLuu

@ubTpOBaHNE

[IepenuBanue KUAKOCTH.
OT60p KUAKOCTH C IOMOIIIBIO
CTEKIJITHHOM TpyOOUKH

Hcnonp3oBaTh Ha IPaKTUKE
TIPUEMBI TIePETHBAHUS
JKUJIKOCTH B 0TOOpa
JKUIKOCTH C IIOMOIIBIO
CTEKJITHHOW TPYOOUKH.
JleMOHCTpUpPOBATh 3HAHHE
Ppa3IUYHON XUMHUYECKON
nocyzsl. [Tonb3oBarecs
11abopaToOpHEIM
000pyIOBaHUEM U TTOCYHOM.
HabmroaTe caMOCTOSATETBHO
TIPOBOUMEIE OTIBITHI M
OIUCHIBATh MX. Jlenath
BBIBOIBI IO pE3yJIbTaTaM

MPOBEICHHBIX XUMHYECKHX
omsIToB. CobIoaTh
npaBua 0e30MmacHoi paboThI
TpH ITPOBEIECHHH OTIBITOB

27/12

25/12
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JlaGopaTopHsIii OmBIT 3.
Pa3nenenue cmecu necka u
[TOBapEHHON CONU
¢$uIbTpOBaHNEM

OunbTpoBanue. PUILTPBI.
HsrotorneHne GuabTpa.
Martepuans! 1is
¢unpTpoB.3HAUCHUE
($uIBTpOBAHUS B
MOBCEHEBHOM >KU3HH.
JeMoHcTpanuu:
OO6pasubl GUILTPOB.

JlabopaTopHblii onbIT 3.

Onpenensits NOHATUS
«pUIBTPOBAHKEY,
«QHUIBTPEIY.
JIeMOHCTPHPOBATh 3HAHUE
Ppa3IUYHON XUMHUYECKON
nocyibl. I3rotoBnsTh
¢GbunbTp U3 GUIBTPOBATIBHOM

6ymaru. [Tons3oBaTbes

11a00paTOpHBIM 000pYI0BaHH

24/01

22/01




Paznenenue cmecu necka u
TIOBapeHHOH COJN
($uIpTpOBaHIEM

€M U NOCYI0M.
Hcnonp30BaTh Ha MpaKTHKE
npueM (QHIBTPOBAHUSL.
Hab6arogaTts
JIEMOHCTPUpPyEMBIe
Matepuaibl. Habmonate
CaMOCTOSITENILHO
MIPOBOJUMBIE OTIBITHI U
OITUCBIBATh UX C IOMOIIBIO
POIHOTO S3bIKA H S3bIKA
XUMUH. [lenaTh BHIBOABI IO
pe3yJibTaTaM IPOBEICHHBIX
XUMHYECKHUX OIIBITOB.
Cobmronats npaBmia
Oe3omacHoOi paboTHI IpH
MIPOBEICHHUH OIIBITOB

18

HarpeBanue
JlaboparopHslii onbIT 4.
HarpeBanue Ha 35eKTpOIUIMTKE.
JlaGopartopHblii OMBIT 5.
CrpoeHue miaMeHu CBeYU

Harpesanue. Crioco0sr
HarpeBanus. Kansrunanus.
ObopynoBanue s
HarpeBaHHs: Ta30BbIC MEUH,
3MEKTPUIECKHE T1eYH,
EKTPOIUIUTKH, Fa30BbIE
TOPEJIKH U CIIMPTOBKH.
JleMoHCcTpanuu:
O6opynoBaHue 1Jst
HarpeBaHHs: IEKTPOILUIUTKH,
Ta30BbIE TOPEIKH U
CTIHPTOBKHU.
Harpesanue xunkocreii B
CTaKaHe U B MPOOUPKE.
Beinenenue xnopoduiia u3
3€JICHOTO JINCTA TIPH
00paboTKe ero ropsiauM
STUJIOBBIM CIIIPTOM.
JlaGopaTopHblii onbIT 4.
Harpesanue Ha
NEKTPOTLIUTKE.
JlaGopaTopHblii onbIT 5.
CrpoeHue MnjIaMeHu CBeun

Onpenensits NOHATUS
«HarpeBaHUey,
«KaJbIUHALIND.
JleMOHCTpHpOBaTH 3HaHUE
Pa3IUYHBIX CIIOCOOO0B
HarpeBaHHs. PazinyaTs u
Ha3bIBaTh 000PYI0BaHKE JIJIs
HarpeBaHMs: Ta30BbIC MEYH,
EKTPUIECKHE TTeUH,
ANIEKTPOILIUTKH, Ta30BbIE
TOPEJIKH U CIIUPTOBKH.
Harpesats BemecTBa Ha
JNEKTPOILIUTKE.
ITons30BaThCs
n1abopaTOpHBIM
000pyJOBaHUEM H TIOCYIOH.
OnuceIBaTh CTPOCHUE
iaMenu ceeyn. Habmomats
obopyoBaHue IS
HarpeBaHus. Habmonath
JIEMOHCTPUPYEMBIE 1
CaMOCTOSITEIEHO
TMPOBOAMMBIC ONBITHI U
OITMCBhIBATH UX C ITOMOIIBIO
POHOTO S3bIKA U S3bIKA
XHUMHUH. lle.l'laTb BBIBOJBI I10
pe3yibTaTaM MpOBEICHHBIX
HAOTFOICHUN 1 XUMUYECKIX

24/01

onbIToB. CoOIronaTs

22/01




npaBuiia 06e30macHoi paboTh
IpH IIPOBEICHHUH OIIBITOB
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Brinmapusanue u
KPUCTAJIU3aLHs
JlaGopaTopHBIit OTEIT 6.
Kpucrannusanus xanuitHon
CEJIUTPBI

Brinapusanue.
JlaGoparopHoe 0bopyaoBaHHE
JUIS BBITTAPUBAHMS: Ta30Bast
ropelika, JIeKTPOIUINTKA,
BEINapHTeNbHAs (hapdoposast
Yarika, BOJsTHas OaHs.
Juctrmrsnus (meperoHka).
Juctuniaropsl.
JuctuminpoBaHHas BoJa.
Kpucrannmzanus.
Oco0eHHOCTH pocTa
KPHCTAJIIOB.
JlemoHcTpauuu:
O6opynoBaHue JJst
HarpeBaHHs: 3JIEKTPOIUIUTKHY,
ra30BbIE TOPEIIKH 1
CIHPTOBKU.
Kpucrannusauusa Hutpara
KaJIusl TP OXJIAXKICHUH €T
HACBIIIEHHOTO PacTBOpa.
JlabopaTopHblii onbIT 6.
Kpucramnuzanus kanuitHoi
CEITUTPBI

Omnpenensats NOHATUSL
«BBIIIAPUBAHUEY,
«OUCTHILIALMSY,

«KPUCTAILTA3ALHSD.
Pa3nuyath 1 Ha3bIBaTh
obopynoBaHue IS
BBITAPHBAHUSL: TA30BYIO
TOPEJIKY, SNEKTPOILTUTKY,
BBIIIAPUTEIBHY IO
thapdoposyto vamky,
BOJISIHYIO OaHIo.
XapakTepuzoBaTh
0COOCHHOCTH pocTa
KkpuctamoB. Harpesats
BEILIECTBA Ha 3JIEKTPOILIUTKE.
Hcnonp3oBaTh Ha IPaKTUKE
MIPUEM KPUCTAIUTU3ALMH.
JleMOHCTpHpOBaTH 3HaHUE
Ppa3IUYHON XUMHUYECKON
nocyzsl. [Tonb3oBarecs
n1abopaTOpHBIM
000pyJOBaHUEM H TIOCYIOH.
Hab6mronate o6opynoBanue
Ut HarpeBanus. Habmronate

JEMOHCTPUPYEMBIE U

CaMOCTOSITEIIBHO
MPOBOAUMBIE OMBITHI U
OITUCHIBATh MX C MOMOIIBIO
POJIHOTO SI3bIKA U SI3BIKA
XUMHH. Jlenats BBIBOJIBI 1O
pe3ysibTaTaM MpOBE/ICHHBIX
HaOTIOACHNH 1 XUMHYECKHUX
omnbIToB. CoOirronars
npaBuIa 0e30MmacHoi paboThI
[pH IPOBE/ICHUHU OTIBITOB

07/02

05/02
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[IpakTnueckas padora 2.
[IpaBuna paboTsl co
cnupToBkoil. HarpeBanue
JKUJIKOCTEH.

[IpaBuna paboTel co
cniupToBKoil. HarpeBanue
JKUIKOCTEH.
IpaBuna HarpeBaHUs
JKAIKOCTEH

JleMoHCTpHUpOBaTh 3HaHKE
MpaBHII PabOTHI CO
CIMPTOBKOU U MPaBUII
HArpeBaHUsl AKHUIKOCTECH.
OmmceIBaTh CTpOCHHE
cnupToBKku. Harpesath
JKHUJKOCTH Ha IJIIaMECHH
CIIMPTOBKH, 3AXKUI'aTh U

07/02

05/02




TYIIUTh CIIUPTOBKY.
JleMOHCTpUpOBAaTH 3HAHHUE
Pa3IUYHON XUMHUYECKOHN
nocynsl. [lonap3oBatbest
11ab0paTOPHBIM
000pyZOBaHUEM U TOCYAOM.
HabmronaTh caMOCTOSATETBHO
MIPOBOAUMBIE OIBITHI U
OIMCBHIBATh UX C TIOMOIIBIO
POIHOTO S3bIKA H S3bIKA
XUMUH.
CoOroaTh paBmia
6e3omacHoOl paboTHI IPU
IIPOBEJICHHUH OIIBITOB
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BemecTBa BOKpyr Hac
(7 4.)

Bo3nyx

U KUCIIOPOA

Boszayx. AtMocdepa 3emin.

XUMUYECKHIA COCTaB BO3/AyXa.

CBoiicTBa Bo3Iyxa.
Bnaxunocts. Kucnopor -
CcaMblil aKTUBHBI KOMIIOHEHT
Bo3ayxa. ['opeHue BemecTs B
kucnopoge. OxucieHue
KHCJIOPOJIOM OPTaHUIECKHX
BEILIECTB - NCTOYHUK SHEPTHU
JKHUBBIX OPTaHU3MOB.
Paznenenue Bo3ayxa Ha a3oT
u kucnopoz. [lpumenenue
kuciopona. CocraB Bo3ayxa
npesHei 3emun. KagectBo
BO31TyXa. TOKCHUHBIE
BellecTBa B Bo3ayxe. O30H.
JleMoHCcTpanuu:
JleMOHCTpalMOHHBIH OIBIT
«Kucnopon u3 tabetox»

XapakTepu3oBaTh COCTaB
BO3/yXa ApeBHEH 3emin.
OOBSCHSTH MOSIBICHNE
KHCIopoaa B atMocepe
3emiu. OmUCHIBATH CII0c00
pasJeneHus Bo3ayXa Ha
KHCIIOPOJ U a30T.
XapakTepu30BaTh CBOHCTBA
BO3JlyXa B CPAaBHEHUH CO
CBOICTBaMH BXOJISIINX B
HEro MHIVBHIYaJIbHBIX
BEIECTB. XapaKTepH30BaTh
(u3IIEeCKUe 1 XUMHIECKHE
CBOICTBa IPOCTOTO
BEIECTBA - KUCIIOPOJIa.
XapakTepu3oBarb
NpUMEHEHHe KHCIIOPOo/a.
[IpuBOANTH PHMEPHI
TOKCHYHBIX BEIIECTB B
Bo3xyxe. OnleHuBaTh
BIIMSTHAE XUMHYECKOTO
3arpsI3HEHMS OKPYKAIOIISH
Cpebl Ha OpraHu3M
gernoBeka. Vcronap30BaTh
NpHOOpETEHHbIE 3HAHUS IS
9KOJIOTUYECKU IPAaMOTHOTO
MOBEJIEHHS B OKpY Karollen
cpene. OOGbEKTHBHO
OLICHMBATh MH(POPMAIHUIO O
BEIECTBAX M XUMHUYECKIX
nponeccax. Kpurnueckn

21/02

19/02




OTHOCHTBCS K
TICEBIOHAYYHOH
nHpopmarmy,
HeZ00pPOCOBECTHON
peKiIaMe B CPeACTBax
MaccoBOH MH(POPMALIUH.
Hab6mronats
JEMOHCTPUPYEMBIE OIBITHI U
OITUCBIBATh UX C IOMOIIBIO
POIHOTO S3bIKA U SI3BIKA
XUMUH. [lenaTh BBIBOABI IO
pe3yJibTaTaM IPOBEICHHBIX
XHMHYECKHUX OIBITOB

Bonma Bopna - camoe OmnpenensaTs NOHATUSL 21/02 19/02
pacnpocTpaHeHHOe Ha 3eMie «TIpecHasi BOJa»,
CJIO’KHOE BELIECTBO. «IUCTHUINPOBaHHAS BOJAY.
Kpyrosopot Bozas! Ha 3emie. XapakTepu3oBaTh
ArperaTHbIe COCTOSHHSA (u3uUecKe CBOHCTBA BOIBIL.
Bozbl. [IpecHas Bona. PackpeiBath poib BOAbI B
JuctunupoBaHHas BOJA. OpraHu3Me YelIOBeKa,
Bona - 0cHOBHOM KOMIIOHEHT IPOMBIIICHHOCTH U
BCEX JKMBBIX OPTaHU3MOB. CEIIbCKOM XO3sIHCTBE.
22 Bona B opranu3sme 4enoseka. BBIUKCIATE aTOMHYIO U
Ponb BOJIBI B MAacCOBYIO JI0JI0 2JIEMEHTa
TIPOMBIIIIEHHOCTH U 0 XUMUUECKOH (opMyIe Ha
CeNbCKOM XO3SHCTBE. npuMepe BoJbl. PackpbiBaTh
CtpoeHre MOJIEKyITbI BOJIBI. CMBICT TIOHATHS
Mornexya BOJIbI KaK AUTIOIb. «BOJIOPOJTHAS CBA3BY.
Bonoponnast cBs3b 1 ee YcranaBnuBaTh NPUYUHHO-
BIIMSIHUE Ha (DH3HUIECKHE CIIEICTBEHHBIE CBSI3H MEXKIY
cBoiicTBa Bojibl. Boja - CTPOEHHEM BOJIbI U €€
BOKHEHIINH pacTBOPUTENb (U3MYECKIMU CBOHCTBAMHU
VTIIeKUCHBINA ra3 YTIeKucblii ra3: CoCTaB U XapakTepu30BaTh COCTaB U 07/03 05/03
CTPOEHHUE MOJIEKYJIBI. CTPOEHHE MOJIEKYJIBI,
ArperaTHble COCTOSIHUSA U BakHeime Gusnueckue u
(usnyecKue cBOWCTBa XMMHYECKHE CBOMCTBa
YTJIEKUCIIOTO Ta3a YTIIEKUCIIOTO T'a3a U €ro poJjb
PacTBOpMMOCTB yIiIeKHCIOro B nipupoJe OreHnBarh
23 ras3a B BOJe. YTOJIbHAs BIIMSTHAE XUMHYECKOTO

KHCITIOTa. XUMHYECKast
aKTUBHOCTb yTJIE KUCIIOTO
raza. Poms yriekncioro rasa
B NpUpOJE. YTJIEKUCIHBIH ra3
- «IapHUKOBBIH ra3». Poct
COZIepKaHHs YTIIEKUCIIOTO

3arpsI3HEHUs OKPYKAIOIIEH
CpeJibl Ha OPraHu3M
yenoBeka. OObEKTHBHO
OLICHNBaTh MH(OPMAIHUIO O
BEIIECTBAX U XUMHUYCCKUX
npoueccax. Mcnonap3oBath




rasa B armocdepe. I[Iporeccsl,
MPUBOJIAINUE K BBIJCICHUIO
YIJIEKHUCIIOro ra3a B
atMocdepy. KauectBenHas
peaKIys Ha YTIeKUCIIBIHA Tas3.
JeMoHcTpanuu:
KagecTBeHHas peakuus Ha
YIJIEKUCIIBIH ra3

MIPUOOPETEHHBIE 3HAHUSA AT
9KOJIOTMYECKU TPAMOTHOIO
MIOBEJICHUS B OKpY KaroIei
cpene. Pacrio3naBartp
OIIBITHBIM ITyTEM
yriaekucisli ra3. Habmonats
JEMOHCTPUPYEMBIE OIBITHI U
OITUCBIBATh UX C IOMOIIBIO
POJHOTO SA3bIKA U S3bIKA
XUMUH. [lenaTh BBIBOABI IO
pe3ynbTaTaM IpOBEIEHHBIX
XHMHYECKHUX OTBITOB
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IToBapeHnHas coib

IToBapenHas conb - XJI0pHUa
Hatpus. Duszndeckue
CBOWCTBA IIOBApEHHOM COMH.
3HayeHue NOBapEeHHOH coIu
JUTS )KMBBIX OPTaHU3MOB.
Haxoxnenue noBapeHHOM
COJIM B IPUPOJIE.
[IpumeneHue noBapeHHOM
conu. Kamennas conp
(raymT), ee 100ObIYa.
IToBapeHHas coib B MOPCKOM
BOJIE U COJISIHBIX 03epax.
CamocaiouHas cojlb.
Knaccuduxanus mosapeHHON
COJIM IO CTETIEHH YUCTOTHI U
0 CTETICHN HU3MeITbUYeHHOCTH.
WonupoBanHas nuuieBast
COJIb.
JleMoHCcTpanuu:
Kpucrannugeckas pemerka
XJIOpHJIa HaTpust

XapakTepuzoBaTh
Haxo)KJIEeHHE B IPUPOJIE,
COCTaB, pU3MUYECCKUC
CBOICTBa, IPUMEHEHUE U
3HaUeHUE OBAPEHHOM COJN
JUISL )KUBBIX OPTaHU3MOB.
Knaccudumuposats
HOBAPEHHYIO COJIb IO
CTETICHH YUCTOTHI U 10
CTEIEeHH U3MEIbUYCHHOCTH.
I'pamoTHO 0OpamaThes ¢
BEIIIECTBAMU B
MOBCEHEBHOW JKU3HU.
Hab6xronats
JEMOHCTPUPYEMBIE
MarepHabl ¥ OMHCHIBATh UX
C HOMOLIBIO POJIHOTO SI3bIKA
W s13bIKa XUMUH. [lenath
BBIBOJIBI IO PE3yJIbTaTaM
MPOBE/ICHHBIX HAOIIOICHUH 1
XMMHYECKHX OIBITOB

07/03

05/03
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I'imoko3a

I'moko3a - camblif H3BECTHBIN
MPEeACTaBUTEIb YIIIEBOAOB.
DopMyJia IIHOKO3bI.
dusnueckue CBOMCTBa
III0K03b1. PacTBOpUMOCTD
TJIIOKO3BI B BOJIE.
[TpumeHeHMe TITIOKO3EI B
KOHAUTEPCKON
MIPOMBIIIIEHHOCTH. [ IoKo3a
- OCHOBHOI HCTOYHUK

OHEPI'UHU XUBBIX OPIraHU3MOB.

XapakTepu3oBarthb
KayeCTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB
MOJIEKYJIbI TTIFOKO3bI, €€
(usMYeCKUe 1 XUMHIECKHE
(ropeHne u OpoKEHHUE)
CBOIiCTBa, MPUMEHEHUE 1
Hax0XKJeHHUe B IPUPOJIE.
PackprIBaTh 3HaUCHHE
TJIFOKO3BI JUIS1 )KUBBIX
opranus3mos. ['paMoTHO

21/03

AspobHoe u aHaspoOHOe

00paIaThCs ¢ BEIECTBAMU B

19/03




OKHCIICHUE TTTIOKO3BI.
I'nukoren u kpaxmai Kak
HCTOYHUKH TIIFOKO3HI B
JKUBBIX OPTaHU3MaX.
BpoxeHue u ero npuMeHeHue
JUIS TOJTyYESHUsST MHUIIEBBIX
MPOIYKTOB.
JeMoHcTpanuu:
OO0pa3s1pl INIIOKO3HL,
caxapo3bl, Kpaxmaa

TOBCEIHEBHOM JKH3HH.
Hab6arogaTs
JIEMOHCTPHUPYEMBIE OTIBITHI 1
OITHCHIBATh X C IIOMOIIIBIO
POAHOTO S3BIKA U SI3bIKA
XuMuH. JlenaTh BBIBOJIBI IO
pe3yabpTaTaM MpOBEICHHBIX
XUMHYECKHUX OTBITOB

MuHepasbl ¥ TOPHBIE TTOPOIBI Mumnepaisl. ['opHBIE TOPOBI. Pa3znuyare nonarus 21/03 19/03
XVUMUYECKUHA COCTaB «MHHEpAaJIbl», «TOPHbIE
MHHEpaJIoB: KBapIia, MOpOABD). XapaKTepU30BaTh
KaJbIUTa, MarHETUTA XUMUYECKUil cocTas,
(MarHUTHOTO JKEJIE3HSKa), CBOICTBa M IPUMECHEHHE
ponoHuTa. ['opHbIe TOPOJBI: MUHEpaJoB: KBapla,
MarmMaTH4yecKue, 0CafouHbIe, KaJIBIIMTa, MarHETUTA
MeTamop¢uueckue. [ muna, (MarHATHOTO KeJEe3HAKA),
MIECOK, M3BECTHSK, MPaMop: POIOHUTA, CEPHI, 30JI0Ta,
COCTaB, CBOICTBA, menu. OnpenensiTs MOHATHS
npuMeHeHne. M3BecTs «MarMaTH4ecKue TOpHbIe
HerallleHas U rameHas: MIOPOJBLY, «OCA0OUHbIE
MOJy4YeHUE U IPUMEHEHUE. TOPHBIE IOPOJIBIY,
26 W3BecTkoBas Boja u «MeTaMop(hHUIECKe TOPHBIE
H3BECTKOBOE MOJIOKO. opoJb. XapakTepu3oBaTh
JlemoHcTpanuu: XUMHUYECKUN COCTaB,
Komnekus « Munepainsl u CBOICTBa M IPUMEHEHUE
TOpHBIE OPOIbD. Kommekmust TOPHBIX TIOPOJ: TIINHEI,
«PazgaTounsie 00pa3nel Hecka, U3BECTHSAKA, MpaMopa.
MOJIE3HBIX UCKOMAEMbIX U Ha6monats
METAaJJIOBY. JIEeMOHCTPUpPYEMBIE
Komnexuus «Ksapu B MaTepHuaJbl, ONbITH U
MIPUPOAEH. OIUCBHIBATh UX C HOMOIIBIO
[IpuroroBnenue U3BECTKOBOM POAHOTO SA3BIKA U SI3bIKA
BOJIBI XUMUH. [lenaTb BBIBOABI IO
pe3ynbTaTaM MpOBEIEHHBIX
HaOIroIeHUH
loproune Bemectsa: ra3, He)Th, | IIpupoaHsIii ras, ero cocras. XapaKTepusoBath 04/04 02/04
Yrolb MeTitH: COCTaB MOJIEKYJIHI, o6pa3013aH1/1e U 3aJIeTaHNe B
CBOJCTBa U IPUMEHEHHE. 3eMHOH KOpe IIPHPOTHOTO
27 Hedrs: cocras, coiicTsa, rasa, CJIQHI[EeBOTO Ta3a,

npumenenue. Ilocnencreus

paznutust HeTH Ha BOAHbBIC
MIOBEPXHOCTH MOpEH U
okeaHoB. [TepepaboTka

He)TH, KAMEHHOTO YT,
Topda. XapakTepu3oBaTh
COCTaB MOJIEKYJIbI, CBOMCTBA
U IPUMEHEHUE METaHa.




3HAKOMCTBO ¢ MaTepHaJIaMu

TIpomykTs! mepepaboTkH
HedTH U NX IPUMEHCHHE.
Hedts, npupoaHslii 1
CITQHIEBBIH Ta3, OypHIil 1
KaMEeHHbIH yrois, Topd: ux
oOpa3oBaHUE U 3aleraHue B
3eMHOH KOpe. AHTpAIIUT.
Koxcosanue yris. [IpogykTst
KOKCOBaHHS (KOKC,
KaMEeHHOYTOJIbHAs CMOJIa U
CBETUJIbHBIN (KOKCOBBII) ra3)
U UX IPHMEHEHHE.
IIpumenenue Topda.
JemoHcTpanuu:
Komnexkuus «Hedts 1
MPOIYKTHI €€ IepepaboTKm».
Komnexums «KaMeHHbIH
YTOJIb ¥ IPOIYKTHI €T0
nepepadoTKm.
Komnexuust «Topd u
HPOJYKTHI €r0 IepepadoTKI)

Meransl. [IpencraBurenu

He(TH: IeperoHKa U KPeKHHT.

XapakTepu3oBaTh COCTaB,
CBOIiCTBa ¥ PN MEHEHHE
He(TH, KAMEHHOTO yTJIS U
Topda. XapakTepH3oBaTh
OCHOBHBIE HalpaBJICHUs
HCTIONBb30BAHUS U
nepepaboTku HedTH,
MPUPOJHOTO ra3a u
KaMEHHOTO YTJIsL.
OmpenensiTs NOHATHS
«TIepETOHKAa», KKPEKUHI»,
«KOKcoBaHMe». [IpuBOINTH
HPUMEPHI TIPAKTHYECKOTO
HCTIONB30BAHUSA IIPOTYKTOB
nepepaboTKH MPUPOTHOTO
ra3a, HeTH ¥ KAMEHHOTO
yrist. 'paMmoTHO oOpamarscs
C BEI[ECTBAMU B
TIOBCEJHEBHOM )KN3HH.
JleMoHCTpUpOBATH
TTOHMMAaHNE TOCIEeICTBUN
paznutus HehTH Ha BOAHBIE
TIOBEPXHOCTU MOpPEN U
oxeaHoB. HabmonaTs
JEMOHCTPUPYyEMBIE
MaTepHaibl ¥ OMUCHIBATE UX
C MOMOIIBIO POJTHOTO SI3BIKA
W s13bIKa XUMUH. [lenath
BBIBOJIBI IO PE3YJIbTaTaM
TIPOBEIECHHBIX HAOIIOICHUH

28

4 4.)

Mertaiuinl U CIJIaBEI

METaJUIOB - XKeJIe30, ME/Ib,
AJTIOMHUHWM, ITUHK, 0JIOBO,
CBUHEI, cepedpo, 30J10TO,
IUTaTHHA, PTYTh. OKHCIeHNEe
KHCJIOPOJIOM BO3TyXa.
CBo¥iCTBa METAJIJIOB.
[Inactuunocts. TArydecTs.
CrutaBsl (ypajtOMHH, YyTYH,
CTaJlb, JaTyHb 1 OpOH3a):
COCTaB, CBOMCTBA,
pUMCHEHHE.
[IpompinienHas 1o00b9a
METAaJUIOB U3 PYII: TIOyYeHUE

XapakTepu3oBarhb
Hax0XJEeHHE B IPUPOJIE,
MoJIy4YeHue, CBOCTBA U

001aCcTH TPUMEHEHHUS
MeTaiuioB. [IpuBoAKTS
MPUMETHI IPOCTHIX BEIIECTB -
MeTaiuioB. XapaKkTepru30BaTh
COCTaB, CBOMCTBA 1
HpHMeHeHHe Hanboiee
HN3BCCTHBIX CIIJIAaBOB.
I'pamoTHO OOparaThes ¢
BCIICCTBAMU B
MTOBCEJHEBHOM YKU3HH.
Ha6mronate

[MHKA W3 IHHKOBOI 0OMaHKH

JIEMOHCTPHpPYyEMBIE

04/04

02/04




U YyTYHa U3 )KEJIEe3HOU PyIbL.
Meraiibl, HaXOISIIHECS B c
NPUPOJIC B CAMOPOIHOM BHJIE:
30JI0TO U TUIATHHA.
TIpumMeHeHNE METAIIOB. P
JeMoHcTpanuu:
Komnexkuus « AJIFOMUHUN 1
ero cmiaBbly. Kostekius
«XKene3o u ero criaBbh».
Komneknus «Pa3maTodnsie
00pas3Ibl MOJE3HBIX
HCKOIIAEMBIX U METAJLIOBY.
Komnekuus «HYyryH u crans

MaTepualibl U ONMUCHIBATH UX

MTOMOIIBIO POJTHOTO SI3bIKA
U A3BIKA XUMHH.
JlenaTthb BBIBOJBI 11O
€3yJIbTaTaM MPOBEJICHHBIX
HaOIr0ACHUI

18/04

16/04
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Crekno

Crekia xak aMop(HbIe Tena.
Ksapuesoe u cuiinkaTHoe
CTEKJIO: COCTaB, IOJIyYeHHUE,
cBoiicTBa. [loryuenue
BBICOKOXYI0KECTBEHHBIX
WU3IEIUNA PYYHBIM
BBITYBAHHEM U3 CTEKIIA.
Oxkpacka cTeKoJI HOHAMH
METAaJUIOB.
CManbThI - TITyIIeHbIE
(Hempo3payHble) CTEKIIA.
Kuznp u gearensHocTh M. B.
Jlomonocoga. [Ipumenenue
CTEKOIL.
JlemoHcTpanuu:
Komnekuns «Crekio n
H3ENUSI U3 CTEKIIa)

IBECTHBIX CTCKOJI. OnuceBaTh

XapakTepu3oBaTh COCTaB,
0JTy4eHHe, CBOMCTBA,
IIPUMEHEHHE KBapLEeBOro 1
CHJIMKATHOTO CTEKJIA.
XapakTepu3oBaTh COCTaB

XHUMHUYECKUE PEaKInH,
JIeXKaIe B OCHOBE
HOTyYEeHUs] CHIINKaTHOTO
crexna. I'paMmoTHO
o0paraThCs ¢ BeIECTBAMU B
MIOBCEHEBHOW JKU3HU.
JleMoHCTpHpOBaTH 3HAHHUE
HanboIIee BAXKHBIX CBEICHHI
0 KU3HH U JAEATEIHHOCTH M.
B. Jlomonocosa. Habmonars

JIEMOHCTPUpPYyEMBbIe
MaTepHaibl ¥ OMUCHIBATE UX
C MOMOIIBIO POJTHOTO SI3BIKA

W s13bIKa XUMUH. [lenath
BBIBOJIBI 10 Pe3yJIbTaTtam
MIPOBEIECHHBIX HAOIIOICHHUI

18/04

16/04

30

Kepamuka

Kepawmuka (papdop u dasuc):
crnocod nosyueHus,
cBolicTBa. ['masyps.

IIprMeHeHHEe KepaMUKH.
JlemoHcTpanuu:
Komeknus 06pa3sios
tdhapdopa, pasHca,
000%OKEHHON TITUHBI

XapakTepu3oBaTh
ToJTydeHue, CBoicTBa,
NpUMEHEeHHEe KepaMHUKN

(dapdopa, dasHca).
I'pamoTHO OOpamaTses ¢
BEI[ECTBAMU B
TIOBCEJHEBHOM KN3HH.
Habmonats
JEMOHCTPUPYEMBIE

MaT€pualibl 1 ONUCHIBATH UX




C TMIOMOIIBIO POJHOTO SA3bIKA
W A3bIKa XUMUH. [enath
BBIBOJIBI IO PE3yJIbTaTaM

MPOBE/ICHHBIX HAOIIOICHUN

ITonumepst

[Nommepsr. O6pazoBanue
MOJIMMEPOB U3 MOHOMEPOB.
Maxpomonexyia. Bunsl
MOJIMMEPOB: TUIACTHKA
(TToNMATHIICH, TTOJUIIPOTIHIICH,
MoJIMKapOOHATHI, Te(IIOH,
noJudITUIICHTepedTaNaT),
3JaCTOMEPHI (Kay4dyKH,
pe3uHa), MOJIMMEpPHBIE
BOJIOKHa. OCOOEHHOCTH
HOTy4YEeHUs] OJIMMEPOB, HX
npumeHeHne. CHHTeTHIECKHe
U MIPUPOJTHEIE TTOJIMMEPHI.
JemoHcTpanuu:
Komnexuus «Ilnacrmaccs.
Komnexuus «Kayuyk u
MIPOIYKTHI €r0 IepepaboTKm».
Komnexuust «Bonokna»

OmnpenensiTs NOHATUSL
«MOHOMEPY, KIIOJAMEPY,
«MaKpOMOJICKYJIa.
OOBSCHATH CBS3b CTPOCHHUS
MOJIMMEpa C €r0 CBOMCTBAMHU.
OrnuchIBaTh COCTAB,
CBOICTBA, CIIOCOOBI
MONYYCHUS U TPUMEHECHHUS
H3yYEHHBIX TTOJIMMEPHBIX
MaTepHaJoB: MIaCTMACC,
BOJIOKOH, 3JIACTOMEPOB.
Paznuyath CHHTETHYECKHE U
MIPUPOHBIC TTOTUMEPHI.
I'pamoTHO 0OpamaTbes ¢
BEIIICCTBAMH B
MOBCEIHEBHOM JKM3HH.
Hab6arogats
JIEMOHCTPUPYEMBIC
MaTepHaIbl U OMKMCHIBATH UX
C MOMOIILIO POJTHOTO SI3bIKA
U si3bIKa XuMuH. JlenaTth
BBIBOJIBI IO PE3yJIbTaTaM
MPOBEICHHBIX HAOJIOIeHUH

22/04

30/04

BrinonseHnue ynpaxHeHui,
MO3BOJIAIOLINX
CHCTEMaTU3UPOBATh
0000MINTh TOTyYEHHBIE
3HAHWUS [0 KypCy

Ocy1ecTBIsTh
MO3HABATENBHYIO PeIICKCHIO
B OTHOIIEHUH COOCTBEHHBIX
JIOCTHKEHUH B IIpoliecce
pemeHns y4eOHbIX 1
MO3HABATENbHBIX 3324

24/04

30/04

31

O6o01maroriee MOBTOPEHHE
32

Wrorosas koHTpoOIbHAA paboTa
33

KonTposnb 3Hanuii no kypcy

OcymiecTBIATh
M03HABATEIbHYO pedieKcuio
B OTHOILICHHU COOCTBEHHBIX
JOCTIKEHHUI B IIpo1iecce
peleHus y4eOHbIX 1
MI03HABATENIbHbIX 33134

16/05

14/05

34 | Pe3eBHOE Bpems

16/05

14/05

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



