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MNOACHUTEJIBHASA 3AIINCKA

N3yyenne XuMHUM Ha YpPOBHE OCHOBHOro 00miero oOpa3oBaHHs
OPUEHTHUPOBAHO HA OOIIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUECHTUPOB, PA3BUTHS MHTEIUICKTYATbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOYy4YaIOIIMXCs, Ha NPOAODKEHHE OOYy4YeHHs Ha YpPOBHE CpPEIHETO
oO1ero oOpazoBaHusl.

3HaHMEe XHUMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromnierocsi, €ro MpeACcTaBICHU O MaTepUuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT GOPMUPYEMBIE XUMHUEH TTPEACTABICHHUS O MIPEBPAILLCHUSIX YHEPTUH U
BEILIECTB B MPHUPOJIC, O MYTIX PEIICHHS TIJI00AIbHBIX MPOOJIeM YCTOWYMBOIO
pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOW, MPOJOBOJIBCTBEHHOM
po0ieM, MpooOIeMbI IKOJIOTHYECKON 0€30MacCHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUS U
dhopMUpOBaHUSI KYJIBTYPhl IMUHOCTU O0YYaIOIIUXCA, MX 001Iel 1 PyHKIIMOHATbHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
HKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbI U YEJIOBEKA, SIBJISETCS KIFOYEBBIM HTAllOM B
dhopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YJarOIIUXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
o0Opa3oBaHHue 00y4aIOIINXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCA CIELU(PUKON
COJICpKaHMs TIPEAMETa, KOTOPBIM SIBISETCS TIEIaroru4ecku aJanTUPOBaHHBIM
OTPaKCHHUEM OMPEICIICHHOTO dTana Pa3BUTHUS XUMHUH.

CtpykTypa coaepKaHus MPOTpaMMbl IO XMMUU CPOpPMUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ usydeHuto. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM JJIEMEHTE Y BEIIECTBE U CUCTEMbI MIOHITHUH O XUMUYECKON
peakiuu. O0e 3TH CHCTEMbl OPTraHU30BaHbl IO MPHUHIIUITY IOCJIEI0BATEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona [[.1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHs O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3U;

MPEACTABICHUI 00 SNEKTPOIIUTUYECKON AUCCOLMAIIMY BEIIECTB B paCTBOPAX;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.



B OCHOBY T€OpEeTHMYECKMX 3HAaHUU MOJOKEHBI SMIIMPUYECKU IOTYYEHHBIE
¢dakThl. TeopeTnueckre 3HAHHUs Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO YPOBHS
K JpyroMy W 00€CHeunBalOT OOYYaIOMUMCS BO3MOXHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTU MPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOrpaMMbl IO  XHUMHUM  MPOUCXOJHUT  C
UCIIOJIb30BaHUEM 3HAHUN U3 paHee N3yUYCHHBIX YUEOHBIX MPEAMETOB: OKPY KA
MUp, Ouosiorusi, Gpusnka, MaTeMaTHKa, reorpadus, TEXHOIOTUsI, UCTOPHSL.

[Iporpamma «OCHOBBI XMMHMYECKOIO aHAJIN3a» OpPHUEHTHUPOBaHAa Ha
COXpaHeHue (yHIaMEHTAJIBHOTO XapakTepa oOpa3oBaHus, ceHU(PUKH ydeOHOTO
npeaMeTa MU O0EClEeUeHHE YCHEIIHOro OOy4YeHUsT Ha CIEOYIOUIEM YPOBHE
oOpa3oBaHus. B mporpamme no XuMuu peainzyercs pa3BUBAIOLIas U IPaKTUYECKast
HAIpPaBJIEHHOCTh OOy4YeHHUs XUMHHU, AUdepeHunanus oO0ydueHus, BKIHOYArOIas
npo(UIbHYI0 MOJATOTOBKY OOYYarOIIMXCS U TOCJIEAYIOLIee CaMOOIpPEIEICHUE B
BBIOOpE HaNpaBJIeHHs O0y4eHHsI B NPO(QUIBHBIX KJIacCax.

VYriyOn€HHOe UM3yYeHUE XUMHUHM  CIOCOOCTBYET  peajM3ali  3aj1ad
po(ecCUOHATbHON OPUEHTALMY 1 HAIIPaBJIEHO Ha MPEAOCTABICHUE BO3MOKHOCTH
KaXIOMYy OOyd4arouiemycsi NpOsSIBUTh CBOM HHTEJUIEKTyallbHble U TBOPYECKHE
CHOCOOHOCTH IPU U3YyUEHUH YUE€OHOI 0 MPeAMETa, HEOOXOIUMBIE /1JIs TPOIOJKEHUS
o0pa3oBaHus U alIbHEUIIIEH TPYAOBOM NESATEIHLHOCTH.

3anaya yueOHOro npeMeTa COCTOUT B (POPMUPOBAHUHN CUCTEMBI XUMUYECKUX
3HaHUN — BaXXHEHIUX (HaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUCCKHUX MOJIOKCHUH,
JOCTYMHBIX 000OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
OpUOOIIEHUM K HAay4YHbIM METOJaM I[I03HAaHUS IMpU M3YYEHUU BEIIECTB U
XUMUYECKUX peakuuid, (OpMUPOBAHUU W PA3BUTUU IO3HABATENIBHBIX YMEHUI U
CIIOCOOOB JI€ATENIbHOCTH M UX MPUMEHEHHH B Y4eOHO-ITO3HABATEIbHON M Y4EOHO-
UCCIIEIOBATENCKOM 1eATEeIbHOCTH, OCBOCHUH MPaBUil 0€30MacCHOr0 OOpalleHus C
BEILECTBAMHM B [IOBCETHEBHOW KU3HH.

[enu u3ydeHus: XUMUU OTPAXKaIOT HAMPABIEHHOCTh 00YYEHUS HA Pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, (OpMHUPOBaHUE €€ UHTEIIJICKTA U O0IIEH KyIbTypBHI.

N3yyeHnne XMMHUM HAPaBIICHO Ha TOCTUKEHUE CIEYIOUX LIeNeH:

GopMUpOBaHHE HWHTEIIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

(dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpA, KaK OCHOBBI JUIsl NMOHUMAHUS XWMHUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOLIEr0 MUpPa, OCBOEHUE SI3bIKA HAYKH;



NpUOOIICHUE OO0y4YaroUUMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU U
UCCIIEIOBATENbCKOM  ACSATENbHOCTH, K  HAy4HbIM  METOJaM  TIO3HaHUA,
dbopMUpOBaHKE MOTUBAIIMU U Pa3BUTHE CIIOCOOHOCTEH K U3YUECHUIO XUMUH;

dbopmupoBanue  oOmed  (QYHKIIMOHAILHOM U €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKpY>KaIoIlIeT0 MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIC MPH H3YUYCHUH
XUMHH, TPUMEHATh UX TIPU PEIICHUH MTPOOJIeM B IOBCETHEBHOM KU3HU U TPYI0BOU
NEeSTEeIbHOCTH;

pa3BuTHE Yy OOydyarouuxcsi HHTepeca K M3yYeHHI0 XUMHH U chepam
NESATEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBaLUsS K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAMTPABICHHOCTH JAIbHEUIIIETO 00YUYCHHS,

OCO3HaHUE [EHHOCTH XMMHUYECKUX 3HAHUUM B )KM3HU YEIIOBEKA, MOBBIIICHUE
YPOBHSL 3KOJIOTUYECKOW KYJIbTYpbl, HENpUATHE JAEUCTBUN, MNPUHOCALIUX Bpen
OKPYKAIOILEH CPeZie U 310POBBIO JTHOIEH;

npuoOpeTeHne 0O0yJarOIIMMHCS OTBITa CAMOTIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOIMUMBIX JIJISl Pa3IMYHBIX BHIOB IE€ATEIHHOCTH.

Ha n3yuenne npenmera « OCHOBBI XUMHAYECKOTO aHanu3a» | dac B Henemo, 34
qaca B ro/l.



COAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
VMCTOPUM BO3HHUKHOBEHHS U Pa3BUTUS XMUMHUU. XUMHUA B CUCTEME Hayk. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ATpEraTHbIe COCTOSTHUS
BelIeCTB. [IoHATHE O TEOPETUYECKHX M SMIIUPUYECKHX METONAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencrtaBiieHuss 0 Hay4YHOM IIO3HAHWU HA SMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHUE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHUU Ha TEOPETUYECKOM YPOBHE: HAyUHBIE (DAKTHI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuia Oe3omacHOro oOpamieHus ¢
BEILECTBAMH U JJAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOIHBIC BOJIbI, TOPHBIC TTOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyra. BareHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJIEHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE POPMYII OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCUTENbHAass aTomMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHass Mmacca. MaccoBast 1071 XMMHUYECKOTO 3JIEMEHTA B COCIAMHEHUHU.
Haxoxxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMocBs3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XAMUYECKUX COeAMHEHUN. MoJiisipHas macca cMecH BemecTB. MonbHas HoJis
XUMHUYECKOTO dJIeMEHTa B coeanHeHWH. HaxoxaeHue mnpocrteimen GopMyJisl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
ATOMHO-MOJNEKyJisipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XHUMHYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKUUN (COEAMHEHUS, PA3IOKEHMUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIIEpUMEHTAIbHOE HM3Y4YEHUE BEIIECTB U SIBICHHI. 3HAKOMCTBO C
XUMUYECKON TIOCYZION, C TpaBWiIaMH pabOTel B JabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pyaoBaHueM. M3ydenne u onucanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPTaHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHUe BOCKA, TasHUE JIbJla, pacTUpaHUe caxapa B
CTYyIIKE, KHUIICHHME U KOHJIGHCAIlus BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECHUCTBUAE COJbI WM MeJa C COJSHOU
KHUCIIOTOM) siBeHu. O3HaKOMJIEHUE ¢ 00pa3iiaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PpPEeaKIUi
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOPUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (11) mpu HarpeBanuu, B3aMMOI€UCTBUE
xenesa ¢ pactBopom conu Menu (II). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbIITApUBAHUE, TUCTUIUISLAS,
xpomartorpadus), TPOBEIACHHE OYUCTKU IMOBapeHHON conu. Habmogenue wu
ONMCAHUE ONBITOB, WTIOCTPUPYIOIINX 3aKOH COXPAHECHUSI MACCHI.

BaxHelue npeacTaBuTe M HCOPraHUYEeCKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABoraapo. Monspubiii  00b€M Ta30B. OTHOCUTENBbHAS IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA T10
U3BECTHOM OTHOCHUTENBHOM IIIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B MpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemecTtBo. HaxoxaeHue kuciopona B
npupoze, puzndeckre U XMMUUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue kuciopona.
Cnioco0sbI moTyueHHs: KUCIopoa B 1abOpaTopuu U MpoMbliieHHOCTU. [ToHsITHE O
katanuzatope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpoIHAs
MoauduKkamms Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE IS YKUBBIX OPTaHIU3MOB.
Paspymenne 030HOBOTO CI10s1.

TennoBolt 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TormBo. Mcnonb30BaHue yriisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn —snemenT u npoctoe BeuectBo. Haxoxnenue Bogopoaa B npupoe,
bu3nYecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moydeHus. [lonsitue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILJIMBA.

Bona. ®dusnueckue cBoumcTBa BOAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTophl, BIUAIONIFE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIECTB.
CriocoObl BhIpaXKeHHSI KOHIIGHTPAIIMU PAaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YyeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHsiTne 00 ocHOBaHmsx. IloHsTHe 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAlIbHbBIE
Ha3BaHHs OKCHIOB. DU3NUECKUE U XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA OKCHUJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHne OKCUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJIECPIKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3amMOEICTBHE ¢ METAJlJIaMHU, C OKCUJaMU METaJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIE Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBI mojyudeHusi. HepacTBoprMble OCHOBaHUSI, MX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMDOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMK) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHbIe Ha3BaHUs coier. OU3NYECKUE U XapAKTEPHBIE
XMMHUYECKUE CBOMCTBA HA MPUMEPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/Ie/IEHUE COAep KaHusI KUCIOpOoa B BO3AYXE;

MOJIy4eHHe, COOMpaHne, paclio3HABaHNUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHKUE UX CBOMCTB;

MoJiy4eHue, coOupaHue, pacrno3HaBaHWE W W3YUYEHHUE CBOWCTB BOJOpPOJA
(ropenue);

B3auMo/ielicTBIE Bogopoaa ¢ okcuaoM meau (ID);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHMS BEHIECTB C  Pa3IMYHON
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PacTBOPEHHOI'O BEILIECTBA;

B3aMMO/ICHCTBHUE BOJBI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAHM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

peuieHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jnemeHTOB /[I. U. MenaesieeBa

Crpoenne aTroMoB. XuMH4ecKast CBsI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIAacCU(PHUKAIMU XUMUYECKHUX dieMeHTOB. IloHsitue o
rpynmnax (ceMencTBax) CXOJIHBIX 3JIEMEHTOB: ILIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Iepnognuecknii 3akoH. OTKpbITHE [Ilepnoanueckoro 3akoHa. [lepuoanueckas
cucrema xumuueckux sneMeHToB [[. M. MengeneeBa. KopoTkomepuoanas u
JuIMHHONepuoaHas Qopmbl Tabmuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemeHToB /. . MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymrbl).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronbl. PagnoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: s-, p-, d-opOurtanmu. DNEKTPOHHbIE KOH(PUTYpalUd U 3JIEKTPOHHO-
rpaduyeckue ¢Gopmysbl atomMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U rpynisl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudecknux 35meMeHToB [lepuoanueckoi cucremsl 1. . Menneneesa:
pacupenesieHre 3JIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSM, IIOAYPOBHSIM H
opouransim. Gusnueckuii cmpici [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IEPHOJAX U



rpymnmnax. XapakTepUCTHKAa XUMHUYECKOIO 3JEMEHTa II0 €ro MOJOXKEHHUIO B
Ilepnognueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W npaktuku. [[. 1. MenneneeB — y4yeHbId U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DNeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BemlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeuiecTBa. THUITBI KpUCTAIIINYECKUX PEIIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeenaeHre CTeneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeqMHEHHUAX.  OKHCIUTEINBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTENU. CoCTaBlIeHHE
YPaBHEHUH MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI U pACCTaHOBKA
B HUX KO3((ULHEHTOB METOJA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAILJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPHl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbIN (akT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHalu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBIECHUA NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUIAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AICKTPUUYECKUH 3apsil,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XMMUUYECKHUE TEXHOJIOTHH, ChIPbE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIbI.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI «OCHOBBI
XUMHNYECKOI'O AHAJIU3A»
JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIMTATEIbHON JIEATEIBHOCTH 00pa30BaTEIbHON OpraHU3alui B COOTBETCTBHUHU C
TPaJAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSAMHU, NPUHATHIMM B OOILIECTBE MpaBUJIaMU M HOPMaMU IOBEIEHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOpPA3BUTHUA M COLMAIU3ALMH
oOyyJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacIIMpEHNE ONbITA ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

NPOSIBJICHHE LIEHHOCTHOI'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJIEINIO, IOHMMAaHHUE 3HAYCHUS] XUMUYECKON HAyKH
Y TEXHOJIOTMH B KU3HU COBPEMEHHOI'0 00IIEeCTBa, B pa3BUTUH 3KOHOMUKU Poccun
Y CBOETO PETHOHA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUWI B KOJUIEKTUBE, IMPOSBICHUE KOMMYHUKATHUBHOW KYJBTYpbl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOIIOMOIIM B Ipoliecce yueOHOH U
BHEYYEOHOM AEATEIBHOCTH;

TOTOBHOCTh OLIEHHWBAaTh CBOE MOBEJECHHE U IOCTYNKH CBOMX TOBApHILEH C
NO3ULIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS IOCJEICTBHIA
MOCTYIIKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOI'O MO3HAHUA:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM peaKIlui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHW M HEOOXOAUMBIE IS
NOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MHUPA;

OCO3HAHHE LICHHOCTH HAYYHOTO MO3HAHUS I PA3BUTHS KaXKJIOTO YEIOBEKA U
MPOU3BOAMUTENILHBIX CHJI OOLIECTBAa B LIEJIOM, POJM UM MECTa HayKu «XUMHUS» B
CUCTEME HAy4HBIX MPEACTABICHUM O 3aKOHOMEPHOCTSX pa3BUTUS MPUPOJIBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKOU CPEIOH;

no3HaBaTe/lbHAs MOTHBALlUA W HHTEpeC K OOyYeHHI0, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPA30BaHMIO, K MCCIIEAOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJIEHHUsS U YPOBHS JajbHEMILIEro
oOy4JeHHs;



4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE IOCICACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpEeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TNpH  OOpalleHun ¢
XUMHUYECKUMH BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIUSX;

S) Tpy10BOI0 BOCIIMTAHMSL:

dbopMUpOBaHHUE IIEHHOCTHOT'O OTHOIICHHUS K TPYJIOBOH JIEATEIBHOCTH Kak
€CTEeCTBEHHON MOTPEOHOCTU YeJOBEKa M K MCCIEI0BATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHOU c(epbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
cdepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOAMMOCTH OTHOIIICHHS K MPUPOE KaK UCTOYHUKY JKU3HU Ha
3emMiie, OCHOBE €€ CyLIECTBOBAHUS,

MOBBIIIICHUE YPOBHSI DKOJOTUYECKON KyJIbTYpbl: MPUOOPETCHUE OIbITA
MJJAHUPOBAHUS TIOCTYNIKOB M OIEHKM HX BO3MOXXHBIX TOCIEACTBUN  JJIA
OKpY’Karolel cpeibl; 0CO3HAHUE TJI00ATLHOTO XapaKTepa SKOJIOTMYSCKUX MpooIeM
U IyTeH X PEIICHHUS; CTIOCOOHOCTh MPUMEHSITh 3HAHUSI, TOJTy4aeMble P U3YUECHUU
XUMUM, JJIsI PEIICHUs 3aJay, CBSI3aHHBIX C OKPYXKAIoIIeW Cpenoi; aKTUBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOLIECH CPeae; OCO3HAHUE CBOEU
pOJIM KaK TpaKJaHWHA W TIOTPEOUTENS B YCIOBHSIX B3aUMOCBS3HM IPUPOJIHOM,
TEXHOJIOTUYECKON Y COLHUAIBHOM Cpel; TOTOBHOCTh K YYaCTUIO B IPAKTUYECKOMN
NEATEIIbBHOCTH SKOJIOTUYECKON HAMPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl O0yYaroIIUXCs, OCBOMBIIMX MNPOTPaMMy IIO
XHMHH OCHOBHOT'O 00IIIero oOpa3oBaHus, BKIIOYAIOT:

YCBOCHUE MEKIUCIMILUTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKAFOIIINX
MaTepHalbHOE €IWHCTBO MHpa W TMPOIEeCC TO3HAHUsA (BEIIECTBO, CBOKMCTBO,
DHEPTHUs, SABJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOIIOICHUE, U3MEPEHHE, UCCIICIOBAaHUE, SKCIIEPUMEHT U IPYTHE);

OBJIAJICHWE YHWBEPCAJIHHBIMU YYE€OHBIMHU JEHCTBUSIMH (TIO3HABATEIHLHBIMH,

KOMMYHUKATHUBHBIMHM,  PETYJISTUBHBIMH),  BaXHBIMH  JUUII  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpPKaHHUS y4eOHOro mnpeamera, (GpopMHUpOBaHUS
KOMIETCHIIMA, a  Takke  MPOEKTHO-UCCIEIOBATEILCKON  JCSITEIbHOCTH

oOyuaromuxcs B Kypce XUMUH;



CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MTPAKTHUKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMbl JIOTUYECKOTO MBIIUICHUS MPU OCBOCHHUU
3HAHUI: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHH (BBIACIATh UX CYIECTBEHHbIE
MPU3HAKH, YCTAaHABINBATH B3aUMOCBSA3b C JIPYTUMU MOHSATUSMU); aHAIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUSA IS KiIacCUUKALUM U
CUCTEMATU3alMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIMil; yCTaHABINBATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXTy 00bEKTaMU U3YUYEHUST; CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHbIC, IETYKTUBHBIE, IO aHAJIOTHM); TIpeAJiaraTbh KpUTEpUn
Y BBISIBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B U3yUaeMbIX Mpolieccax u
SBJICHUSIX; MPOBOJUTH BBIBOABI M 3aKJIOUCHHS; YMEHHUS MPUMEHSTh B IpPOIECCe
MO3HAHUS MOHSTHS (TIPEIMETHBIE U METANPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbI€ B XUMHUU, TPEOOPa30BLIBATH MO/ICIIbHBIE TIPE/ICTABIICHUS —
XUMHUUYECKUW 3HAK (CHMMBOJ DJJIEMEHTAa), XuMudeckas (opMmysia M ypaBHEHHUE
XUMHUUYECKOMN peakiu — MPU PEIICHUH YYeOHBIX 3a/1a4; C YUETOM THUX MOJEIbHBIX
MPEACTABICHUN  XapaKTepU30BaTb HM3y4aeMble XHMHUYECKHE BEUIECTBA U
XUMHUYECKUE PEAKIINHU.

ba3oBble wucciaegoBareJbCckue JAedcTBUS (MeETOAbI HAYYHOI0 MO3HAHMS
BeIleCTB M sIBJICHUIT):

YMEHHSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
IMIIUPUYECKOM M TEOPETUYECKOM VYPOBHSIX B YyueOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOM AEATEIbHOCTH;

YMEHHS HCIOJB30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAue€CTBE HMHCTPYMEHTa
MO3HAHUS Y CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI; aHATU3UPOBATh (DAKTHI, BHISIBISATH
u GopMyIUpoBaTh MPOOJIEMY, OMPENETATh 1eJb W 3aJadd, COOTBETCTBYIOIIWE
pEIIeHHIO MPOOIEMBbI; TIPEAJIaraTh OMUCATEIBHYIO HIIA OOBSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJISITH €€ TPOBEPKY; YMEHHS TMPOBOAUTH W3MEPECHUS] HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICIICHHBIE), CaMOCTOSITEJILHO TMPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUS W BBIBOJABI MO PE3yjbTaTaM IMPOBEIACHHOTO OIBITA,
WCCJIEIOBAHMUSI, COCTABJISTH OTUET O MPOJIEIIAaHHOMN padoTe;

Pabora ¢ nundopmanmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(pOpMAIUU (Hay4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypchl HTEpHETa); aHAMM3UPOBAaTh MHPOPMAIIUIO U KPUTUYECKH OICHUBATDH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEYMBOCTh, OTOUpATh W HWHTEPIPETHUPOBATH



uHGOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOW 3aJayd; yMEHHUS NPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TMOUCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOM MJis BBIMOJMHEHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
MHPOPMALIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTMM M Pa3JIMYHbIC IOMCKOBBIE
CUCTEMBI; CAMOCTOSATEIbHO BbIOMpATh ONTHUMAJIbHYI (OpPMY IpENCTaBICHUS
uHbopMaluu (cxeMbl, TpaduKu, AUArpaMMBbl, TaOIHIIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA pabOTHI C
XUMHUYECKON HH(OpMAIMe; TNPUMEHATb MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hopMyIibl, a0OpeBUATypbl, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe 1eiCTBUS:

1) ymenus oOieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

MPEACTABIIATh IOJYUYEHHBIE PE3yJIbTaThl MO3HABATEIBLHOM NIESTEIHBHOCTH B
YCTHBIX Y THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO HSKCIEpPUMEHTAa (MCCIEA0BATENbCKON
7a00paTOPHON UITM MPAKTUYECKOU pabOThl, y4eOHOTO MPOEKTA); B XOJI€ AUAJIOra U
(M) AMCKYCCUU 3a/1aBaTh BOIIPOCHI O 0OCY’KIaeMOl TeMe U BBICKA3bIBATh HJIEH,
(bopMyJIMpOBaTh CBOU MPEIOKEHUS OTHOCUTEIBHO BBINOJHEHHUS MPEAJIOKEHHOM
3aJ1a4yu.

2) yMeHus1 y4eOHOT0 COTpYAHMYECTBA (TPyNIOBasi KOMMYHHUKAIHA):

y4acTBOBaTh B TIPYNINOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI palbOThl, ONpENENsTh CBOIO pOJib, PACHPENCISATh 3aJaud MEXITy
YJICHAMH TPYNIBI, BBIMOJHATh CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSMU JIPYTUX WICHOB KOMAaHIbI, ONPEAENATh KPUTEPHUH IO
OLICHKE KayeCTBa BBIMOJHEHHON paboOThl; pelaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TMO3MIIMI, y4acTBOBaTh B
OOCYXXKJI€HHH, OOMEHE MHEHHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeliCTBUSA

OBnazieHWe YHUBEpPCATbHBIMU YUYEOHBIMH PETYJSTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3allMM, CAMOKOHTPOJS, CAMOKOPPEKIUHU, B TOM
Yyuce:

yMEHUSI pemath y4eOHbIE M HCCIICOBATEIBCKUE 3a/ladd: CaMOCTOSATEIHHO
BBIOMpATh CHIOCOO pelieHust yueOHOU 3a1auun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHusi, BbIOMpATh HaubOoJee MOAXOASAIIMA C YYETOM CaMOCTOSITENBHO



BBIJICTICHHBIX KPUTEPUEB), TUIAHUPOBATH CBOIO Pa0OTY MPH PEIICHUU yueOHOU WU
UCCIIEIOBATENLCKOM 3a/1aU; Ha OCHOBE MOJYUYEHHBIX PE3yIbTaTOB (OPMYINPOBATH
00OOIICHUsI W BBIBOJABI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pPE3yJbTaThl: COOTHOCHTH CBOU JCHCTBHS C IUIAHUPYEMBIMHU
pe3yapTaTaMH, OCYILECTBIISATb CAaMOKOHTPOJb JEATEIBHOCTH; KOPPEKTHUPOBATH
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pE3yAbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJEHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AJIPO C IPEIMETHBIMU pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO TMO3BOJISICT PEATM30BBIBATh YIITyOJICHHOE M3yUeHHE KaK B paMKaX OTACIbHBIX
KJIAaCCOB, TaK M B paMKaxX peau3alii WHANBUAYATBHBIX 00pa30BaTEIbHBIX
TPACKTOPHIA, B TOM YHCJIC UCIIONB3YSI CETEBOEC B3aMMO/IeHCcTBHE opranu3amnuu. [1o
3aBEpIICHUN peaTM3alldd MPOrpaMMbl  YIUIYOJICHHOTO YpOBHS 0OydYaroniuecs
CMOTYT JIeTaJbHEE OCBOUTH MaTepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHATUN U
METOJIOB, PENIaTh 3a/a4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pe3yJbTaThl BKIIOYAIOT: OCBOSCHHWE OOYYAIOIIMMHKCS HAyYHBIX
3HAHWM, yMEHUHN U CTIOCOO0B JEHCTBUM, CIEU(UUECKUX JJI TPEAMETHONU 00J1aCcTH
«XuMHS»; OCHOBBI HAYYHOTO MBIILICHUS; BHUJBI JCSATEIBHOCTU IO TOIYyUYECHUIO
HOBOTO 3HAHUS, €ro WHTEPHpEeTaldu, MpeoOpa3oBaHUI0 W TPUMEHECHUIO B
pa3sTUYHBIX YYEOHBIX W peajJbHBIX JKU3HEHHBIX YCJIOBHUSAX; OOCCIICUMBAIOT
BO3MOYKHOCTH YCIICIITHOTO OOYYEHHSI Ha CIIEAYIOIIEM YPOBHE 00pa30BaHUAI.

K xoHuy oOyuenuss ¢ 8 kaacce y oOyudawmierocss OyayT copMUpOBaHbI
CJICIYIONTHE MPEIMETHBIC PE3YIbTaThl U3YUCHHS XUMUHU Ha YTITyOJICHHBIM YPOBHE:

pPacKphIBaTh CMBIC OCHOBHBIX XHMWYECKMX TIOHSTHI: aToM, MOJICKYJa,
XUMUYCCKANA DJIEMEHT, METa/lll, HEMETalUl, a/UIOTPOMHS, IIPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAS W HEOJHOPOAHAS), BAJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAasi U MOJIEKYJISpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JOJs XUMHUYECKOTO JJIEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh Ta30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
Colb, aM(pOTEepHBIA OKCHA, aM(OTEPHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJIacCU(pUKAIMS PEaKIUi: peakiui COCIUHEHUS, PEaKIMU Pa3I0KEHUS, PeaKInu
3aMEIIeHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHAas OpOWTAIIb,
paamyc aromMa, XMMHUYECKasi CBSI3b, MOJSIPHAS M HEMOJISIpHAsl KOBaJCHTHAS CBS3b,
WOHHAs CBs3b, HWOH, KAaTHOH, aHWOH, pPAacTBOpP, MaccoBas JOJs BEIIeCTBa



(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAsh KOHIIEHTpaIUs BEIIECTBA B
pacTBOpE; AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN W
BOCCTaHOBUTEIH, OKHCJIEHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATH
ATHU MOHATHS PU ONMUCAHUU BEUIECTB U UX NIPEBPAILLCHUN;

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIE€HUS POPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTPEJENSTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEILECTB K ONPEAECICHHOMY KJIAaCCy COEUHEHUH 1o (opMysiaM, BUIAbl XUMUYECKON
CBsI3U (KOBaJICHTHOW M MOHHOM ) B HEOPTraHUYECKUX COCIUHCHUSX;

pPacCKpbIBAaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona /[[. M. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUYECKUX METOHAX
WCCJICIOBAHHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh MOHMMAHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMUCHIBATH U XapaKTepu30BaTh Ta0IMuHyt0 popmy [lepuoandeckoi cucTemsl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs MoArpyimna (A-rpymnmna)» u
«mobouHas noArpynna (b-rpynma)y», «Mainbie mepuoab» U «O0JIbIITHE IEPHOIBIY;

COOTHOCHUTH 0003HAUEHUS, KOTOpbIe UMEIOTCs B Tabnuie «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. Menneneesa», ¢ UYHUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHWYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00111ee YHCIIO DJIEKTPOHOB M PpACTIPE/ICICHUE UX T10 AJIEKTPOHHBIM CII0SIM);

OOBSICHATH CBS3b TOJIOKEHUS OdyeMeHTa B llepuogmyeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BelIeCTBa,
XUMHUUYECKHE peakIuu (10 YUCITY M COCTaBy yYaCTBYIOIIUX B PEAKIIUM BEIIECTB, MO
TeroBoMy b dexTy);

XapaKTePHU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB: KHCJIOPO/a, BOJOPO/a, BOJbI, OOIIHNE XUMUYECKUE CBOMCTBA
OKCHJIOB, KHCIJIOT, OCHOBAaHHW U COJEH, TCHETUYECKYIO CBSI3b MEXKIY HHMH,
MOATBEPKAAss MPUMEPAMH  MOJIEKYJSIPHBIX  YPABHEHHUW  COOTBETCTBYIOLIMX
XAMHUYECKUX PEAKIUN;



OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOXKHOE HCIIOIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATH, W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX
COCTaBa M CTPOCHMSA, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX IPEBpPALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJII0 XUMHUECKOTO 3JIEMEHTa B COCIUHEHHH,
MacCOBYIO JIOJIF0O XMMHUYECKOTO 3JIeMEHTa Mo (opMylie COEAMHEHUS, HAaXOIHUTb
npocTeinyto GopMyiTy BEIIEeCTBa [0 MACCOBBIM MJIM MOJIBHBIM JIOJIIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHUSIM XUMUYECKOU PEAKITHH;

IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AlINIO0, KIACCU(PUKALIUIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EU — JUISI M3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHIX
peaxiuii, eCTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUS — HAONIOICHHE, W3MEpPEHHE,
MOJICTIUPOBAHUE, OSKCIEPUMEHT (peanbHbIi W MBICICHHBIA) — IS OCBOCHUS
y4eOHOTO COJIepKAHUS;

PacKpbIBaTh CYIIHOCTb MPOLECCOB OKUCIICHUS U BOCCTAHOBJIEHUS, COCTABIIATh
YpaBHEHUS TIPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH (METOIO0M
AJIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBSI3U MEX]y pealbHO Ha0II01aeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTO0Opa3us BEUIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6e30macHoi paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUU
XUMHYECKOH MOCYIbl U 000pYI0OBaHUS, @ TAKXKE MPaBHiia 0OpaIeHUs C BEIIeCTBAMU
B COOTBETCTBUM C MHCTPYKIHUSMHU BBINOJHEHHUsI J1a0OpAaTOPHBIX OMNBITOB U
MPaKTUYECKUX paldOT MO TMOJYYEHHI0 M COOMpPAaHMIO Tra3000pa3HbIX BEILECTB
(BOJI0pOZIa M KUCIIOPO/A), MPUTOTOBIICHUIO PACTBOPOB C OMPEEICHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIECTBA, PEIICHUIO DKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COEAMHEHUN»;

JEMOHCTPUPOBATh  BIAJCHHE OCHOBAaMH XHMHUYECKOM T'PaMOTHOCTH,
BKJIIOUAIOIICH YMEHUs1 0€30MMacHOro oOpalieHust ¢ BEIIECTBAMH, UCTI0JIb3yEMbIMU B
MIOBCEJIHEBHOM JKM3HU, a TaKKe 3HAHHWE MPABHJI MOBEACHHS B IIENAX COEpexeHUs
3JI0POBBS U OKPY>KAIOIIEH CPEIbl.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (ungposbie)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 3 2
MPAKTUYECKOU JIeSITEIbHOCTH
JeJ0BeKa
BemectBa 1 xuMuueckue
1.2 6 1 1
peakiuu
Hroro no pazneny 9
Pasjnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. [lonstue o razax. 5 1
' Kucnopon. Okcuisi
Bonopon. Ilonstue o kucnorax
2.2 3 1
M COMIAX
53 Bona. PactBopsl. [lonsitue 06 3 1
' OCHOBaHUSAX
OCHOBHBIE KJIaCChI
24 . 9 3
HEOPTraHWYECKUX COCTMHCHUI
Hroro no pazneny 17




Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKIIUN

Ilepronnueckuii 3aKOH U
31 IIepnoanueckas cucrema 3
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBA3b.
3.2 OKHCIUTENBHO- 3 1 2
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazneny 5
PesepBHoe Bpems 0
OBHLIEE KOJIMYECTBO YACOB I10 34 ) 1
[TPOI'PAMME










IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Xumus- HayKa o Beuiecrnax. Mcropus
BO3HUKHOBEHUI XUMUU. Th B XumMuueckoun
nabopaTopuu.

MeToanl TO3HAHUS B XUMUU.
[TpakTuueckas padora Ne 1 «HaGmronenue
3a TOpsILEH cBeYEi».

Yucrtele BemiecTna U cMmecu. CrocoObl
pas3JielIeHUs CMECEH.

[TpakTiueckas pabota Ne 2 «Paznenenue
pa3IMYHBIX CMECei»

Xumunueckas popmyna. OTHOCUTENbHAS
aTOMHas ¥ MOJIEKyJsipHas macca. Penienne
3az1ad.

BanedutHocTth

Xumnueckoe ypaBHeHue. [Ipuznaku
IIPOTEKAaHUsI XMMHUYECKON peakliui. 3aKOH
COXpaHEHUs1 MacChl BELIECTB.

TuIbl XUMUYECKUN PEAKIUM.

[IpaxkTuueckas padora Ne3 «Tumbl
XUMHUYECKHUX PEAKIMNA U IPU3HAKNY.




KomnuectBo Bemectsa. Moib. Pemienue

8
3a1ad.

9 KonTtponsHast padora Nel

10 Bo3nyx- cmech razoB. Kucnopog.

1 [Ipaktuueckas padora Ne4 «Ilomyuenue,
coOupaHHe U paclio3HaBaHUE KUCIOPOIa»

12 Bonopoa. M3yuenrne XuMHYECKUX CBOMCTB.

13 [IpakTuueckast padora Ne5 «Ilomyuenne,
coOupaHHe U pacrio3HaBaHUE BOJIOPOAA»

14 3akoH ABorajpo. Pemienue 3aiay.

15 Bopa. PactBopsl. Konuentparius.
MaccoBast 10J1s1 BenecTBa B pacTBOpE.

16 Pewmenne 3anau no reme «MaccoBas 101
BEILIECTBA B PACTBOPEM.
[TpakTryeckas padora Neb

17 «lIpurorosieHue pacTeopa ¢ 3aJaHHOU
MacCOBOH JOJIEH.)»

13 Baknelimume kiaccbl HEOPraHMYECKUX
BEILECTB

19 Oxkcunpl. Homenknarypa u Xumuueckue
CBOMCTBA.

20 [Tpaktuyeckas pabora Ne7 «/3yuenue
XUMHAYECKUX CBOUCTB OKCUJIOB

71 I'mppoxcunsl. Homenknarypa u
XUMHYECKHE CBOMCTBA.

” [TpakTnueckast pabota Ne§ «M3yuenue

XUMHYECKUX CBOMCTB TUIPOKCHJIOB)




23 Kucnorsl. 3ydyeHre XUMHYECKUX CBOMCTB. 1 1

24 [IpakTnueckas pav60Ta No9 «M3yuenue 1
XUMUYECKUX CBOMCTB KUCIIOT

25 Conj/I. Kiaccudukanust 1 xuMmuueckue 1
CBOIiCTBA.

26 ['eneTnyeckas cBsI3b HEOPraHUYECKHUX 1
BELIECTB.

27 Ilepuonnueckuii 3akoH. Pemenue 3amay. 1

28 Crpoenue atoma 1

29 DNeKTPOHHBIE KOH(UTYpAIH aTOMOB 1

30 XumHu4ueckas CBA3b 1

31 Crenenb okucienus. Pemenue 3anau. 1

1 OKHCTUTENbHO-BOCCTAHOBUTEILHBIC |
peakiuu. KontponsHas padora Ne2

1 [IpakTuueckas pa6ora Nel( «3yuenue 1 1
KauecTBa BOJIbI»

14 [TpakTnyeckas padora Nell 1 1
«VccnenoBanne MOIOIIUX CPEACTBY»

OBLIEE KOJIMYECTBO YACOB I10 34 1

I[TPOTPAMME













