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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma o XMMuu pa3paboTaHa Ha OCHOBE!

— @epepabHOTO  TOCYAApCTBEHHOTO  00pPa30BaTENLHOIO CTaHAApTa OCHOBHOTO  OOIIETo
o0Opa3oBaHmUs, YTBEpKIECHHOTO NpukazoM MunucrepcTsa mpocserierus PO or 31.05.2021 r. Ne

287 (pen. 08.11.2022 r.);
—  @enepalibHON 00pa30BATEIHLHON MPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHusl, yTBEPKICHHOM
npuka3zom Munnpocsemienus Poccun ot 18.05.2023 r. Ne 370.
— Ilonoxenuss «O pabGouell mnporpamme yd4eOHOrO TMpeaAMeTa, Kypca ToCyIapCTBEHHOTO
OroKeTHOTO 00IIe00pazoBarenbHOro yupexacHus auHei Ne 373 MockoBckoro paiiona CaHKT-
[TerepOypra « I9KOHOMHUYECKUM JTUIICH.

IIporpamma o XMMUHU Ha YpOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs COCTABIEHA HAa OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOESHHSI OCHOBHOM 00pa30BaTelbHOM pOorpaMMbl OCHOBHOI'O OOIIEro
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Takke Ha ocHOBe (enepanbHOl paboueit
nporpamMmbl BOCIIMTAaHUA U C y‘-IéTOM KOHICIIIHUU MPCIIOoJaBaHusd y‘IC6HOI‘O nmpeameTa «XHUMUS» B
oOpasoBarenbHbIX opranu3anusx Poccutickoit @enepamnu.

Hacrosmas pabouast nporpamma sIBJIsIeTCS COCTaBHON 4acThi0O OCHOBHOM 00pa3oBaTeilbHON
nporpaMMbl  OCHOBHOTO oOmiero o6OpaszoBanus ['BOY nuneit Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikaTenbHBINA pa3ac).

Ha u3yyenne npeamera «xumusi» BbiaeneHo 136 dacos, B Tom uncie B 8 kinacce — 68 yacos
(2 gaca B Heznento), B 9 kimacce — 68 vacoB (2 yaca B HEJENIO).

[Iporpamma mo XumMuM Aa€T MpeICTaBIEHUE O LeNsAX, OoOIied cTparernu oO0ydeHus,
BOCIIUTaHUsI M Pa3BUTUS OOYYalOIIMXCS CpEeACTBaAMU Y4eOHOro mpeaMeTa, YCTaHaBJIHMBAET
00s13aTeNIbHOE NIPEIMETHOE COJAEPKAaHUE, MPELyCMaTpUBACT paclpeseieHue €ro 1o KiaaccaM |
CTPYKTYpPUPOBAHHUE 110 pa3jenaM M TeMaM IPOrPaMMBbI 10 XMMUH, ONPEAEIIeT KOJINYECTBEHHBIE U
KAUYECTBEHHBIC XAPAKTEPHUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIENOBATEIbHOCTh W3y4YEHUs
XUMHUHM C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4yeOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00y4aromuxcs, OonpeaessieT BO3MOKHOCTH MpeaMeTa A peanu3alnuu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTeNbHOW NpPOrpaMMbl Ha YpPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl, a TaKKe TPeOOBaHUI K pe3yiabTaTaM 00y4eHHs XMMHUU Ha YpOBHE
neneil M3y4deHus NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABaTENbHOW JAEATEIbHOCTU
00y4aroLIerocst o OCBOCHUIO Y4€OHOTO COAEPKaHMUS.

3HaHME XUMUU CIY>)KUT OCHOBOH Ui (POPMHUPOBAHUS MUPOBO33PEHUST 00YUaIOILIErocs, ero
IPEJICTAaBICHUH O MaTepHallbHOM €IMHCTBE MHUPA, BAKHYIO POJIb UIPAlOT GOpMUPYEMbIE XUMUEH
MPEJICTAaBICHUSI O B3aMMOIIPEBPALICHUSIX HEPIHMH U 00 HBOJIIOLMU BEIIECTB B MPUPOE, O MYTAX
pemieHus TrI00anbHBIX MPOOJEM  yYCTOMYMBOIO  pa3BUTHsSL  4YEJOBEUECTBA —  ChIPbEBOM,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIEM 3ApaBOOXPAHEHUS.

N3yuyenue xumuu:

- CHOCOOCTBYET peanu3ali BO3MOKHOCTEH JUIsl caMOpPa3BUTHS U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATBHON TPaMOTHOCTH;

- BHOCHUT BKJIaJ B (DOPMHpOBAHHE MBILIUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN OOy4arouuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOW  JEeSATeNbHOCTH,  OKCIEPUMEHTAIbHbIX U
UCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B IIOBCEJHEBHOW IKU3HU, TaKk U B
npodecCuOHaIBHOMN 1S TeTbHOCTH;



- 3HAKOMMUT €O CHEeNMU(UKOI HayyHOrO MBIIICHHS], 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IVIAA
Ha E€AMHCTBO HPUPOABl M YEIOBEKAa, SBISAETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOI IpaMOTHOCTH O00YYarOIUXCs;

- CIOCOOCTBYeT (OPMHPOBAHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAyYHBIM
3HaHUSAM, K TPUPOJAE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJOrHMueckoe oOpa3oBaHUE
oOyJaronuxcs.

JlaHHble HampaBieHUs B OOYyYEHHMM XHUMHUHU OOECIEUMBAIOTCSA CIELU(PHUKON COAEp:KaHUs
y4eOHOTO MpeaMeTa, KOTOPBIH SBISETCS NMEeNarorndecku aJanTHPOBAHHBIM OTPaXCHHEM 0a30BOU
HAayKH XMMHUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIMMHUCS CUCTEMBl NEPBOHAYAIBHBIX MOHATHH XMMHMH, OCHOB HEOPraHMYECKON XUMHHM M
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa colepxaHMs HpOrpamMMbl 10 XMMHUHU CPOPMHUpPOBAHA HAa OCHOBE CHCTEMHOIO
noxxoga k e€ mzydeHuro. ConepkaHUE CKIAIbIBACTCS W3 CUCTEMBI INOHATHA O XMUMHYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMBbI NOHATUHN 0 XUMUYecKol peakiuu. O6e 3TU CUCTEeMbl CTPYKTYPHO
OpraHM30BaHbl 110 NPUHLHUITY I[OCIEAOBATEIBHOIO Pa3BUTHSA 3HAHWKW HAa OCHOBE TEOPETHYECKHX
IIPEACTABJICHUM pa3HOrO YPOBHS:

- ATOMHO-MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

- [Tepuonnueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

- VYyeHust 0 CTpPOEHUU aTOMa U XUMHYECKOU CBSI3U;

- [IpencraBnenuii 00 3IEKTPOTUTHUECKON AUCCOLMALIMM BELIECTB B paCTBOPAX.

Teopernueckue 3HaHUSA PACCMATPUBAKOTCA HAa OCHOBE OSMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, PA3BHUBAIOTCS IOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOTHSIS
(GYHKIIMM OOBACHEHUS M MPOrHO3MPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEIECTB.

OcBoeHne mnporpaMMmbl IO XHUMHU CIIOCOOCTBYEeT (DOPMHUPOBAHMIO MPEJCTABICHUS O
XUMHUYECKOM COCTaBIIAIONICH HAy4YHOM KapTHHBI MHpAa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHs K HAy4YHOMY 3HAHWMIO MU METOJaM IO3HaHUA B Hayke. M3ydeHue xumuu
HNPOMCXOIUT C NMPHUBJICYEHUEM 3HAHUI U3 paHee W3YUYEHHBIX Y4EOHBIX MpeaMeToB: «OKpyxKarolmui
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KIacey.

[Ipn u3yyeHHr XUMHUHM NPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUUYECKON EeATEIbHOCTH YeJI0BEeKa U KaKk OJIHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajadya y4eOHOro NpeaMeTa COCTOUT B (OPMUPOBAHUU
CHUCTEMBbl XUMHUYECKMX 3HAHUH — BaXHEUIIMX (HaKTOB, MOHATHUH, 3aKOHOB MU TEOPETHYECKHX
MOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HAayKd, B
NpUOOILIEHNN K HAyYHBIM METO/aM MO3HAHUS NPU M3YYEHHM BELIECTB U XMMHUYECKHX Peaklui, B
(GopMHpOBaHMM M PA3BUTUM TO3HABAaTENbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENILHOM M y4eOHO-HMCCIe10BaTeNbCKON JesITeNbHOCTH, OCBOEGHMM IpaBHJI OE3011aCHOTrO
oOpallleHus ¢ BEIeCTBAMU B TOBCETHEBHOM KU3HHU.

Henn:

- (dbopMHpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOW K CaMOO0Opa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NMPUHATHUIO PELICHUH, CIOCOOHON aanTUPOBAThCA K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKH3HU;

- HampaBICHHOCTh OOy4YyeHHMs Ha CHCTeMaTHYeckoe NpUOoOIIeHne oOydJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIIbHOCTH, HAYUYHBIM METO/IaM IMO3HaHUs, (OPMUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;



- obOecrieueHne YCJIOBHH, CHOCOOCTBYIOIIUX MPHOOPETEHHUIO OOYYaIOIIMMUCS — OIbITa
pa3sHOOOpa3HON JeSITeTBbHOCTH, IMO3HAHHWS WM CAMOIIO3HAHMS, KIIOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIIHIT ), IMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE ISl PA3IMYHBIX BUOB JCATEIBHOCTH;

— dbopMupoBanue 00IIEH (YHKIIMOHATHHOW W E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YKCIie YMEHUIH OOBSICHITh M OLIEHUBATh SBJICHUSI OKPY)KAIOLIETO MHUPA, UCTIOIb3Ysl 3HAHHS U OIIBIT,
MIOJTyYCHHBIC TIPU U3YYECHUH XUMHHU, TIPUMEHSATh UX TIPU PEHICHUU MPOOJIeM B IOBCEAHEBHOM KU3HU
U TPYIOBOH NESITEIHHOCTH;

- dbopmupoBaHHe y OOYyYarOIIUXCS T'yMaHUCTHYECKHX OTHOIICHHH, TMOHMMAaHUS IEHHOCTU
XUMHYECKHX 3HAHHWW I BBIPAOOTKH HKOJIOTHYECKH IIEJIECOOOPa3HOTO TIOBEACHUS B OBITY U
TPY/ZOBOW JIEATEIILHOCTH B IENISAX COXPAaHEHHsI CBOETO 3JI0POBbS W OKPYXKAIOIIEH MPHPOTHOU
Cpeapl;

- pa3BUTHE MOTHBAIIUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHS OOIICUECIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiis U
HAINpaBJICHHOCTH JIaTbHEHIIIEr0 O0yICHHUSI.

3apaum:

- (dhopMHPOBATh 3HAHWE OCHOBHBIX MOHITHH U 32aKOHOB XUMUW;

- BOCIIUTHIBATH OOIIEYEIIOBEUECKYIO KYJIBTYPY;

- YYUTh HAOII01aTh, IPUMEHSTh TIOJTYICHHBIC 3HAHUS Ha MPAKTUKE.

IInanupyemsle pe3yJibTAThl 0CBOCHHS Y4eOHOIo npeamMera « XuMushH)

1. JINYHOCTHBIE Pe3yabTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOEHHS MPOrPaMMbI OCHOBHOTO 00IIero ooOpazoBaHus
JIOCTUTAIOTCS B XO7€ OOy4YeHHUS XUMHUHM B €IMHCTBE Y4eOHOW M BOCIHMTATEIHHOU JIEATEIHPHOCTH B
COOTBETCTBUHU C TPAAUIMOHHBIMH POCCUUCKHUMHU COLHMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMU, TPHHATHIMH B OONIECTBE MpaBWIAMH W HOPMaMd TOBEICHUS W CIOCOOCTBYIOT
MpoIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COITMAIM3AIIMN 00YJarOIIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIT TOTOBHOCTH OOYYAIOMIMXCA PYKOBOJCTBOBATHCS
CHCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OpPUEHTALMH M PACLIMPEHHUE OIbITA JAESATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) NAaTPHOTHYECKOI0 BOCIIUTAHUSA

- LIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUeHUs XMMHUYECKOM HAayKu B JKU3HH COBPEMEHHOro OOIIeCcTBa,
CIIOCOOHOCTH BINAJIETh JOCTOBEPHOM HHGpOpMAIUEl O MEPeqoBBIX IOCTHUKEHHMSIX U OTKPBITHUAX
MHUPOBOH U OTEYECTBEHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MUpa
1 00IIeCTBA;

2) rPakKIaHCKOr0 BOCIIMTAHUSA:

- MPEJCTABICHUS O COLMAIBHBIX HOPMAax M IMPAaBWIAX MEXJIMYHOCTHBIX OTHOLIEHUW B
KOJUICKTHBE, KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-
MCCJIEI0BATEbCKOM, TBOPUYECKON W APYTHX BHAAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH
COBMECTHOM JNEATEIbHOCTH TPHU BBITIOJIHEHHH Y4YeOHBIX, MO3HABATEIBHBIX 3a/1a4, BBIMOJHECHUHU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIMOHUMAHUIO U
B3aMMOTIOMOIITM B TIPOIIECCe ITON Yy4eOHOM NeATeTbHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJIEHNE
Y MOCTYIIKM CBOMX TOBAapUUIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS
MOCJIEACTBUM NTOCTYIKOB;

3) LHEHHOCTH HAYYHOI'0 MO3HAHMS:

- MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEHIECTBE M XUMHUYECKOM  peakIuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKM M COCTABIIAIOLIME OCHOBY IS



MOHUMAHUS CYIIHOCTH HAayYHOW KapTHUHBI MHpPA, MPEICTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUSL TIPUPOJbI, B3AaUMOCBS3SX YeJIOBEKa C MPUPOAHOU CpPEAOi, O POJIM XMMHUHU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;
- M03HABATENIbHBIE MOTHUBBI, HAIlPaBJICHHbIE HA I[IOJIyY€HHWE HOBBIX 3HAHHUM [0 XHMHUH,
HEOOXOMUMBIC JUIsl OOBSCHEHHS HAOMIOJAaeMBIX TIPOIECCOB W SIBJICHHIA, I103HABATEIHHOM,
WH(OPMAIIMOHHON M YUTATEIBCKON KYIbTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSATEIHHOW PabOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEPATYpPOH, JOCTYNHBIMU TEXHUUYECKHUMHU CpEIACTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;
— UHTEpeC K OOYYEHHIO M MO3HAHHUIO, JIOO03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUI0, MPOCKTHOH W HCCIIEAOBATEIILCKOM AEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HANPABIEHHOCTH U YPOBHS O0YUYCHHUS B NalbHEHUIIIEM;
4) (popMupOBaHUS KYJbTYPbI 310POBbSI:
— OCO3HaHUE LIEHHOCTU KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU
Ha 3JIOpOBBIM 00pa3 >KWU3HHM, OCO3HAHHWE IIOCICJACTBUI ¥ HEMPUATHE BPEIAHBIX IMPUBBIYCK
(ynotpebseHuss aiKorojisi, HApKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COONIOJCHUS IpaBUIl
0€30MacHOCTH NP OOPAIEHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;
5) TPYA0BOI0 BOCIIMTAHUSI:
- MHTEPEC K MPAKTUYECKOMY M3YYEHMIO MPOoQeccuil U TpyJa pa3iIMyHOro poja, YBaXKEHHUE K
TPYAy U pe3yiabTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHUCIIe HA OCHOBE MPUMEHEHHS TPEIMETHBIX
3HAHUU MO0 XUMHUH, OCO3HAHHBII BHIOOP MHAMBHUAYAIbHON TPACKTOPUU MPOIOIIKEHHSI 00pa30BaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB U
noTpeOHOCTEH, yCHemH ol mpodecCHOHANbHON ACITEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHH,
FOTOBHOCTb aJJaliTUPOBATHCSI B IPOPECCUOHAIBHOM CpEIE;
6) IKOJIOTNYeCKOr0 BOCIIMTAHMSA:
— SKOJIOTHUYECKHU 11eJIecCO00pa3HOe OTHOILIEHUE K MPHUPOJE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyYIIECTBOBAHMs, MOHHMAaHUE ILIEHHOCTH 3J0POBOrO0 M 0€30MacHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO, OCO3HAHUE
LIEHHOCTU COOIIOICHUS MpaBWJl O€30IIaCHOrO MOBENEHHUs MpHU paboTe C BELIECTBaAMH, a TaKXe B
CUTYAIUSIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;
— CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJIydaeMble TIPU U3yUYEeHUU XUMHH, AJIs PEelleHus 3a1ad,
CBSI3AHHBIX C OKPYXamUled MNPUPOAHON Cpelor, Uil TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, OCO3HAHHUS TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIEM W MyTed UX PEHICHUS
MOCPEJICTBOM METO/IOB XHUMHHU, IKOJOTHYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B
MMO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIBLHOM MPaKTHKE.
2. MeranpeaMeTHbIe pe3yJibTaThl

B cocraBe MmeranpenMeTHBIX pe3yabTaTOB BBIACIAIOT 3HAUYMMBbIE UIsI (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIleHAyYHbIE TMOHATUS (3aKOH, TEOpus, MPHUHIINI, TUMoTe3a, (akT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHWW M3 OTUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAyYHOW KapTWHE MHUpa, W YHUBEpPCaJIbHbIE y4eOHBIE NEWCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISTUBHBIE), KOTOpHIE OOeCrneynBaoT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.
1) NMO03HABaTe/IbHbIe YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUS:
- YMEHHUS UCIOJIb30BaTh NPHEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUWM:
PacKpbIBaTh CMBICT XUMHYECKUX TOHITHH (BBIIEIATh UX XapaKTEpHBIC NMPU3HAKH, YCTAHABINBATH
B3aMIMOCBSI3b C JIPYTUMHU TMOHSATHUSMU), UCIIOJIH30BATh MOHATUS 711 OOBSICHEHUS OT/IEIbHBIX (aKTOB
U SBIIGHWUH, BBHIOMpATh OCHOBAHUS M KPUTEPUU ISl KIACCH(PUKAIUKU XUMHUYECKHX BEIIECTB H
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XUMHUYECKHX pEaKIMif, YCTaHABIMBATh NPUUYUHHO-CIECJCTBCHHBIC CBS3U MEXIYy OOBEKTaMHU
U3yUYEHHSI, CTPOUTD JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 110 AaHAJIIOTUN), JIeNaTh
BBIBOIBI M 3aKJIIOUCHHS;

- yYMEHUE NPUMEHATh B IpOLECCEe IO3HAHUS MOHATHUA (NPEeIMETHbIE W METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, HCIOJIb3YeMbIlE B XHMHH, NPEOOpPa3OBBIBATH IIHUPOKO
NpUMEHSeMble B XUMHU MOJENIbHBIC NPEACTABICHUS — XUMHYECKHHA 3HAaK (CHMBOJI JIEMEHTA),
XuMu4yeckass (opMyaa U ypaBHEHHE XUMHUYECKOW peakuud — TMpH peleHud y4deOHo-
II03HABATENIbHBIX 33J1a4, C YYETOM 3TUX MOJEJIbHBIX IPEICTABICHUN BBIABIATH U XapaKT€pU30BaTh
CYLIECTBEHHbIE NPU3HAKU M3YYa€MbIX OOBbEKTOB — XMMHUYECKHUX BELIECTB U XUMHUECKUX PEaKLUH,
BBISIBJIATH OOIME 3aKOHOMEPHOCTH, IPUUMHHO-CJIEICTBEHHBIE CBA3H U IPOTUBOPEUHS B U3y4aeMbIX
nporeccax U sIBICHUSX;

— YMEHHE MCIOJIb30BaTh IIOCTABJICHHBIE BONPOCHl B KAYECTBE WHCTPYMEHTa IO3HAHMS, a
TaKKe B KauyeCTBE OCHOBbl I (OPMHPOBAHUS TUIOTE3bl IO TPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

— npuoOpeTeHNe OIbITa MO IJIAHWPOBAHUIO, OPraHU3allMd W IPOBEACHUIO YUYECHHUYECKUX
SKCIEPUMEHTOB, YMEHUE HaOII0/aTh 3a XOJOM IpOLEcca, CaMOCTOSTEIbHO MPOrHO3UPOBATh €ro
pe3yibTar, (GopMyaupoBaTb OOOOLIEHMS U BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHOIO OIIBITA,
UCCIIEIOBaHMsl, COCTABIIATh OTUYET O IPOIETaHHON padoTe;

— YMEHHE BBIOMPATh, aHATM3UPOBATH U MHTEPIPETUPOBATH NHPOPMALIUIO PA3ITUIHBIX BUIAOB U
dopM mpencTaBleHUs, MOJYyYaeMyl M3 pPa3HbIX HCTOYHUKOB (HAy4YHO-IOMYJSpHAas JMUTEparypa
XMMHUYECKOT'O COJIepKaHMsl, CIIPpaBOYHbIe MOCOOMs, pecypchl MHTepHETa), KPUTUYECKH OLICHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

- YMEHHUE NMPUMEHATh PAa3JIM4YHble METOJbl U 3aIPOCHI NPU MOUCKE U 0TOOpe MHpOpMauK U
COOTBETCTBYIOLMX JIaHHBIX, HEOOXOJUMBIX ISl BBIMOJIHEHUS Y4eOHBIX M MO3HABATEJbHBIX 33734
OINpeNieNIEHHOr0 THUMa, NpuoOpeTeHHe OomblTa B 00JacTH MCIOJIb30BaHMUS HH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH, OBJIAJEHHE KYyJIbTYpPOH aKTHBHOIO HCIOJb30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CHUCTEM, CAaMOCTOATEIbHO BBIOMpaTh ONTHMaJIbHYIO (OpPMY MpeACcTaBICHUS
uH(pOpMallMl MU WUIIOCTPUPOBATh peEllaeMble 3a7aud HECJIOKHBIMM CXEMaMH, JuarpaMmMmami,
apyrumu popmamu rpaduku U UX KOMOUHAIUSAMU;

- YMEHHE HCIIOJIb30BaTh M aHaJIM3UpPOBaTh B Ipolecce Y4eOHOH M HCCle10BaTeIbCKON
JeSTeIbHOCTH UH(OPMAIIHMIO O BIUSHUM MPOMBIIIEHHOCTH, CEIbCKOT0 X035HUCTBA U TPAHCIIOPTa Ha
COCTOSIHME OKPYKaroLEeH IPUPOJHON Cpesl;

2) KOMMYHHMKAaTHBHbIE YHHBepPCAJbHbIE YUeOHbIe el cTBHA:

- yMEHHE 3a7aBaThb BOMNpOCH (B Xoje Auamora W (WIM) JUCKYCCHM) IO CYIIECTBY
oOcyxxgaemMoll  Tembl, (QOPMYIMPOBAaTH CBOU TPEUIOKEHHUS OTHOCUTEIBHO  BBIIOJHEHUS
MPEJI0KEHHON 3a/1a4u;

- pUOOPETEHUE OMBITA MPE3EHTALIMU PE3YIbTATOB BHITOJIHEHHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTtopHOTro OMbITa, JTabOpaTOPHO PabOTHI MO HMCCIIETOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEpCTHHKAaMM  IO3HABAaTEIbHOM U
HCCJIEIOBATENBCKOM AESITETbHOCTH NP PELICHUH BO3ZHUKAIOUINX MPOOJIeM Ha OCHOBE Y4€Ta 00IInX
MHTEPECOB U COIJIACOBAaHUS MO3UIUHN (00CYXJeHHsS, OOMEH MHEHUSMHU, «MO3TOBBIE LITYPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX JAEMCTBHI, ONpeeieHne KPUTEPUEB 110 OLIEHKE KauyeCTBa BHIMOJTHEHHON
paboThl U ApyTHE);

3) peryJisiTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS:

- YMEHHE CaMOCTOSITENIbHO OMPEIENATh LEeNu JeATeJbHOCTH, IMIaHUPOBATh, OCYLIECTBIIAT,
KOHTPOJIMPOBaTh W TMpPH HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO JI€ATEIbHOCTh, BBIOMPATH
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HanOosnee 3(h(heKTUBHBIE CIOCOOBI PEelICHHs Y4eOHBIX U MO3HABATENIBHBIX 33/1a4, CAMOCTOSATEIBHO
COCTABJIATh WIM KOPPEKTUPOBATH NPEUIOKEHHBIM AITOPUTM JEHCTBUN IIPU BBIITOJIHEHUU 3aJaHUN C
y4€TOM TOJIy4EHHS] HOBBIX 3HAHHM 00 M3ydaeMbIX OOBEKTaxX — BEIECTBaX M PEAKUUIX, OLCHUBATh
COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBJICHHOM 1I€M, YMEHUE UCIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIe B YCIIOBUH 3aJaHUM.
3. IIpenmeTrHbIe pe3yabTaThI

K xoHny oOydyeHus B 8 kJjiacce NpeiMEeTHbIE Pe3yslbTaThl Ha 0a30BOM YpPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:
— pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHSATHM: aToM, MOJIEKYla, XUMHYECKHH
3JIEMEHT, TMPOCTOE BEIECTBO, CJOXKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M MOJIEKYJISIpHas Macca, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast 1011 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHULATEIbHOCTD, CTENEHb OKUCICHMSI, XUMUYECKasl peaKLus,
KJaccu(UKALUsl PEeaKIMi: peaKy COCAMHEHUS, PEaKLUUU Pa3JIoKEHUs, PEaKLUUu 3aMelIeHus,
peaknuu OOMEHa, 9K30- U PHJOTEPMUYECKHUE PEaKIUH, TEIJIOBOH 3(PPEKT peakiuH, siIpo aroma,
DIIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOWTalb, pajuyC aroMa, XMMHUYECKas CBS3b, MOJSApHAs |
HENOJIsIpHasl KOBAJCHTHAs CBSA3b, MOHHAS CBS3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas A0S
BEIlIeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHsl) B paCTBOPE;
— WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATHH U MPUMEHSATh 3TH NOHATUS
IIPY OIIMCAHWU BELIECTB U UX MPEBPAIECHU;
— MCIIOJIh30BAaTh XMMHYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (POpPMyI BEUIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUN;
- OIpeNeNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEJUHEHUSX, CTEICHb
OKHCJICHHS JIEMEHTOB B OMHApHBIX COEAMHEHMSIX, MPUHAIJIEKHOCTh BEILECTB K OINpPENEIEHHOMY
KJIacCy COeMuWHEeHUM 1o ¢dopmyiaM, BUJ XHUMHYECKOM CBSI3M (KOBAJICHTHAasT M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;
- packpsiBaTh cMmbici [lepuonnueckoro 3akona J[.MI. MengeneeBa: AeMOHCTPUPOBATH
MOHMMAaHNE MEePUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPAaHEHHUSI MAcChl BELECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
- ONMCHIBATh U XapaKTepu30BaTh TabnuuHy0 popmy Ileproanueckoil cucteMbl XUMHYECKHX
AJIEMEHTOB: pa3InyaTh MOHATUS «TJIaBHas noarpynna (A-rpymnma)» u «mnobdounas noarpynna (b-
TpyIIa)», Majible U OOJBIINE MEPHOJIBI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B TaOJIHIIE
«Ilepunonnueckass cucreMa xumuueckux oayeMeHToB J[M. MeHnneneesa» C  4YHUCIOBBIMHU
XapaKTEePUCTHUKAMH CTPOCHHS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sjipa, oOliee Yicio
3JIEKTPOHOB U pacrpeeseHne UX 0 3JIEKTPOHHBIM CJI05IM);
- KJIaCCU(UIUPOBATh XHWMUYECKHE DJIEMEHTHI, HEOPraHMYeCKHE BEIIECTBAa, XMMHUYECKUE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P HEKTY);
— XapaKTepu30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE CBOICTBA BEIIECTB Pa3IMYHbIX KJIACCOB,
MOJTBEPK/1asl OMUCAHUE MPUMEPAMU MOJEKYISPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XMMHUYECKUX
peaxkLuii;
— MIPOrHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPALICHUH B pa3IUYHBIX YCIOBUSX;
- BBIUYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOr0 d3JieMeHTa Mo (opMylie COEAMHEHMs, MAacCOBYIO JIOJII0 BEILIECTBAa B pPAacTBOPE,
MPOBOAMTDH PACU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;



- MIPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHON JEATENbHOCTH — AHAJINW3 W CHHTE3,
cpaBHEHHE, 00001IeHIE, CHCTEMATH3AIUIO, KJIaCCU(PUKAIUIO, BBISBICHUE TIPUYUHHO-CIIEICTBEHHBIX
CBsI3€M — U1 U3Y4YEHUS! CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLHN, €ECTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOIIOICHUE, U3MEpEHUE, MOACIIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH );
- clie[oBaTh ~ IpaBWJIaM  IOJIb30BAaHMSI ~ XMMHUYECKOM  mocylnoll ©  J1abopaTopHBIM
o0opy/oBaHuEM, a TaK)Ke MpaBUiiaM OOpaIEHUS C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMU
10 BBIMIOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYSHHIO U COOMPAHUIO Ta3000pa3HbIX
BEIECTB (BOJAOPO/AA U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON MaccOBOU JoJiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M IPOBOAUTH XMMHUYECKUE OKCIIEPUMEHTHI 110
paclo3HaBaHUIO pPAacTBOPOB IIEJOYEH M KUCIOT C TOMOIIBIO HMHJIUMKATOPOB  (JaKMyc,
dbeHondranenH, METHIOPAHK U IPYTHE).

K xonmy oOyuyeHus B 9 kjiacce mpeiMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:
— pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX MOHSITHM: XUMHUYECKHH DJIIEMEHT, aroM,
MOJIEKYJIa, HWOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO, CJOKHOE BEILECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peaklus, XUMHUYECKas CBS3b,
TEII0BOM 3(PeKT peakiuu, MOJib, MOJSPHBI 00BEM, PacCTBOpP, SIEKTPOIMUTHI, HEIIECKTPOIUTHI,
JNEKTPONUTHYECKAsT JIUCCOLIMALIMA, pEeaKUUd HMOHHOrO OOMEHa, KaTaau3arop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMBbIe U HEOOpPATUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKINH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHE U BOCCTAaHOBJIEHHUE, aJUIOTPOIUs, aM(OTEPHOCTD,
XUMHUYECKasl CBsA3b (KOBaJEHTHAs, MOHHAs, METaNINYECKasi), KpUcTaJuInuecKasl perérka, Koppos3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW PEaKLMH, IPENEIbHO aAonycTumas KoHueHTpauus 1K
BEIIECTBA;
— WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUHN U IPUMEHATDH 3TU MOHITUS
IIPY OIIMCAHWU BELIECTB U UX MPEBPAIECHU;
— UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJUKY JUIS COCTaBIeHHUS (OPMYIN BEIIECTB M ypaBHEHUM
XUMUYECKHUX PEAKIUN;
- OIIPEAEIATh BAJICHTHOCTb M CTENEHb OKHUCIIEHUS XMMHMUYECKHUX DJIEMEHTOB B COCIUHEHMSIX
pa3IMYHOTO COCTaBa, NPHUHAJIEKHOCTh BEUIECTB K ONPENCIEHHOMY KIACCy COEIMHEHUN 110
dbopMynaM, BUJ XMUMHUYECKON CBSI3U (KOBaJE€HTHas, MOHHAs, METa/NINYeCcKasi) B HEOPraHUYECKUX
COCIMHEHUX, 3apsii MOHA 10 XUMHUYECKOW (opMysie, XapaKTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
- packpsiBaTh cMblca Ilepuognueckoro 3akona J[.M. MenneneeBa U I€MOHCTPUPOBATH €rO
NOHMMAHUE: OIUCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoaudeckoid cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «rJaBHas moArpynmna (A-rpymnma)» U «1noOouHas
noarpynna (b-rpynma)», manele W Oonibllive NEPUOABI, COOTHOCUTh OO0O3HAUEHUsS, KOTOpPbIE
UMEIOTCS B NEPUOAMYECKON Tabiuie, C YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHMSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l sJipa, 00lee YHUCIIO IEKTPOHOB U paclpeieIeHue uxX 1Mo
AIIEKTPOHHBIM CJI0SIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U UX
COEIMHEHU B MpeziesiaX MajblX IEPUOIOB U IIaBHBIX MOATPYII C Y4ETOM CTPOCHHSI HX aTOMOB;
— KJIaCCU(UIUPOBATh XHWMHUYECKHE DJIEMEHThl, HEOpPraHMYeCKHE BELIeCTBa, XHUMHUYECKHE
peakuuu (1Mo YMCIy M COCTAaBY YYacTBYIOLIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(PQEKTy, 1Mo
WU3MEHEHUIO CTENEHEN OKHCIEHUSI XUMUYECKUX AJIEMEHTOB);
- XapaKTEepPU30BaTh (OMUCHIBATH) 00MIKE U crienu(pruueckue XMMUIECKUE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEUIECTB, MOATBEPKAAsl ONMCAHWE NPUMEPAMU MOJEKYJSPHBIX U HOHHBIX ypaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;



- COCTaBJIATh YPAaBHEHUS DJEKTPOJUTHUUYECKON IUCCOLUMAIMU KHUCIOT, IIEJIOYEd M COJIEH,
NOJHBIE M COKpallléHHbIC YpPAaBHEHHMs pEaKUMH MOHHOIO OOMEHAa, YpaBHEHUS peakIHi,
MOATBEPKTAIOMUX CYIECTBOBAHME TEHETUUECKOM CBSI3H MEXy BEILIECTBAMU PA3JIMYHBIX KIACCOB;
— pacKpblBaTh  CYIIHOCTb  OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKLUUHd  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

— IIPOrHO3UPOBATh CBOWCTBAa BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
IIPOTEKAaHUs XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHbIX YCIOBUSX;

— BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa 1O (opMyne COEIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIvi;

- coOmogaTh  MpaBuWja  MNOJB30BAaHMSA  XUMHUYECKOM  mocyaod W Ja00OpaTOpHBIM
000pyI0BaHUEM, a TAKXKE MTPaBHJIa OOPAIIEHHUS C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMH I10
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OMBITOB IO MOJYYCHHIO U COOMPAHHUIO Ta3000pa3HbIX
BEIIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

— IIPOBOJAUTH PEAaKLMM, IOATBEPAKAAIOIINE KaueCTBEHHBIM COCTaB pa3jIMYHbIX BEILECTB:
pacro3HaBaTh OINBITHBIM ITYyTEM XJOpHI-, OpoMua-, momua-, kKapOonar-, ¢ocdar-, cuIMKar-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUSI U MOHBI M3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX pPaCTBOpax HEOPraHUUYECKUX BEILECTB;

— IIPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIbHOW JESATENIbBHOCTH — aHalIu3 M CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTHU3allI0, BBISBICHUE NMPUYMHHO-CICJCTBEHHBIX CBS3€H — IUIs
W3YYEHHUs CBOMCTB BELIECTB U XMMMUYECKHUX PEaKUUH, €CTECTBEHHOHAYYHbIE METOJbl IIO3HAHUS —
HaOJr01IeHNe, H3MEPEHUE, MOJIETTUPOBAHUE, SKCIEPUMEHT (peaJIbHbIA U MBICICHHBIH).

Coaepixanue 00yueHust

8 knacc
1. IlepBoHayajibHbIe XUMHYECKHE NOHATHS

IIpenmer xumuu. Ponb XuMMuK B KHM3HM 4eloOBeKka. XUMHS B cUcCTeMe Hayk. Tema u
BemiecTBa. OU3NUECKue CBOMCTBA BeleCTB. ArperaTHoe cocTosiHUe BelecTB. [loHsTHE 0 MeTomax
No3HaHUA B XuMHUH. YucTtele BemecTBa 1 cMecH. CriocoObl pa3esieHus CMecen.

ATOMBI ¥ MOJIEKYJTbI. XUMHYECKHE 1eMeHThl. CUMBOJIBI XUMUYECKHX 37eMeHTOB. [TpocThie
U CIIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xummueckas Gopmyna. BaleHTHOCT aTOMOB XMMHYECKHX 3JIE€MEHTOB. 3aKOH TIOCTOSTHCTBA
cocraBa BemiecTB. OTHOcHTenbHAas aToMHass Macca. OTHOCHTENbHAas MOJIEKYyJsIpHAs Macca.
MaccoBasi 10715 XUMHUYECKOTO JIEMEHTa B COCMHEHUH.

KonnyectBo Bemectsa. Moib. MomnsipHas Macca. B3auMocBsI3b KOJIM4eCTBa, MACChl U YHCIa
CTPYKTYPHBIX eIMHUII BellecTBa. Pacuérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

dusznueckue M XUMHUYECKHE SBJICHUS. XUMHUECKass peakuus u e€ NpU3HAaKU. 3aKoH
COXpaHEHMsI MacChl BELIECTB. XUMHMUYECKHe ypaBHeHHs. Knaccupukanus XUMHUECKUX peakLui
(coenuHeHus, pa3IoKeHUs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYIOH, MpaBmjiaMHu paboThl B JabopaTopud M NpHEMaMHU
oOpareHust ¢ j1abOpaTOPHBIM OOOpPYJOBAaHHWEM, HW3y4YeHHWE W ONUCaHWE (U3UYECKUX CBOWCTB
00pa3loB HEOPraHWYECKUX BEIIEeCTB, HabroaeHue (u3ndeckux (IUIaBJICHUE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUIEHHE M KOHJICHCALUsl BOJbI) U XMMHYECKUX (FOpEHHE CBEuH,
NPOKAJIMBAaHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KUCIOTOMN) sIBIIEHUH, HaOt0AeHue U
ONKCaHHE MPHU3HAKOB MPOTEKaHMUS XMMHUYECKHX peakuuil (pa3iokeHue caxapa, B3aUMOJACHCTBHE
CEepHON KHCJIOTHI C XJOpHAOM Oapusi, pasznoxenue ruapokcuaa menu (II) nmpu HarpeBanuwm,
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B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu Meau (1), u3yueHue crocoOoB pa3aeneHust cMeceit (¢
MOMOIIBI0 MarHuTa, (PUIbTpPOBaHWE, BBHIIAPUBAHKE, AUCTUIUIALNSA, XpoMmarorpadus), MpoBeacHUE
OYUCTKM TIOBAPEHHOM CONM, HAONIOJIEHHE M ONHCAHHE pEe3yJbTaTOB IPOBEACHHS OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MACChl, CO3/IaHUE MOJIEJICH MOJIEKY (IIapOCTEPKHEBBIX ).
Ilpakmuueckue padomul:

Ne 1. IlpaBuma paGoTel B nabopaTopuu U MpUEMBI OOpalieHus ¢ J1adopaTOPHBIM
obopynoBaHUEM;

No 2. Paznenenue cMeceit (Ha mpuMepe OYMCTKH MTOBAPEHHOMN COJIN).

Tunwl pacuemnwvix 3a0au:

1) BBIYMCIICHUE OTHOCHUTEILHOM MOJIEKYJIIPHOM MAacChl BEILECTB, MOJIIPHOM MAacCCHhl,
MaccChl BELIECTB, MAcChbl M KOJIMYECTBA BEILECTBA; MACCOBOM JOJIM XMMHYECKOIO 3JIEMEHTA I10
dbopMyIie COeTUHEHUS;

2) pacyeTsl 10 YpPaBHEHUSIM XMMHUYECKUX PEaKIMil: KOJIWYECTBA, MAcChl BEIECTBA I10
M3BECTHOMY KOJIMYECTBY, MACCE PEAr€HTOB WM NIPOJAYKTOB PEAKIIMH.

2. Basxueiinue npeacraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 31€MEHT M MPOCTOE BELIECTBO.
HaxoxneHnue kucimopoaa B mpupoie, Gpusndyeckrue U XUMUYECKHE CBOWMCTBA (PEeaKIMU TOPEHHUS).
Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MOIy4YeHHs KHcCIopoja B JabopaTopuu U
npoMelnuieHHOCTH. KpyroBopor kucinopoga B mnpupoae. O30H — auioTpomnHas MoAuduKanus
KHMCIJIOPOJA.

TermnoBoit  3ddexkr XuMuyeckol peakuuu, TEePMOXMMHUYECKHE YPaBHEHHUS, JK30H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arps3HEHHE BO3/1yXa, YCHIICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — anemeHT u pocToe BemecTBo. Haxoxxenue Bogopoaa B npupoje, hpusnueckue
U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. KucioTsr u comnu.

Moutsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacklennsie u
HEHACBIIICHHBIE PACTBOPHI. PAaCTBOPUMOCTH BEIIECTB B BOZAE. MaccoBast 101151 BEIECTBA B PACTBOPE.
Xumndeckue cBoicTBa Bonbl. OcHoBaHUs. Poib pacTBOpOB B MpUPOJIE W B JKU3HU YEJIOBEKA.
KpyroBopot Boabl B mpupoe. 3arps3sHeHue NpupoaHbIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus wHeopranuueckux coeauHeHuid. Oxcuapl. Knaccudukamuss OKCHIIOB:
cojeoOpa3zymomue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoleoOpasyromue. HomeHknatypa
OKCUA0B. PU3NUECKHE U XMMUUYECKHE CBOMCTBA OKCUIIOB. [lomydeHne okcuaos.

OcHoBanus. Krnaccudukanus OCHOBaHWN: WIETOYM U HEPACTBOPHUMBbIE OCHOBAHUSI.
HomeHnxkmarypa ocHoBaHmil. @Pu3nueckMe M XUMHUYECKHE CBOMCTBA OCHOBaHui. IlomydeHwue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa kucinor. dusmueckue m XUMHUYECKHUE
cBoiicTBa kucior. Psan akruBHoctu metamuioB H.H. bekerosa. [Tonmyyenue kucmior.

Comu. Homenknatypa coseil. @usznueckne M XUMUYECKHe cBoiicTBa cojeil. [lomydenue
COJIEH.

I'enernueckas cBsA3b MEXAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJENIEHNE COJEepKaHUs KHCIOpOJa B BO3JAyXe, MOJIydeHHEe, COOMpaHHe,
pacrio3HaBaHME€ W U3yYEHUE CBOWMCTB KHCIOpOJa, HAOJIOJEHHE B3aUMOJCIHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TpEKpalleHHs ropeHus (mokapa), 03HaKOMIJIEHHE C
oOpa3lamMu OKCHUJ0B U OMHMCAHHE MX CBOWCTB, NMOJIy4eHHE, COOUpaHue, pacllo3HaBaHUE U U3yYeHUE
CBOWCTB Bojopona (ropeHue), B3aumojeiicTBue Bopopona c¢ okcuaoMm meau (II) (Bo3moxHO
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UCIIONIb30BaHNE BHJICOMATEPHATIOB), HAONIOJCHHE OOpa3lloB BEHIECTB KOJIMYECTBOM | MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEM  pAcTBOPEHHUS BEHIECTB C  PasIUYHOM  PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM [JOJIEHM pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJbI C MeTaulaMu (HATpUEM U KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIeJOBaHHE OOpa3l0B HEOPraHMYECKMX BEUIECTB pPAa3IMYHBbIX KJIACCOB,
HaOJI0/IeHUE M3MEHEHHUS] OKPAaCKM WHIUKAaTOPOB B PAacTBOpax KHUCIOT U IeJIoyell, h3ydyeHue
B3aumozeiicTBus okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT ¢ METaJlJIaMH, PeaKkIuil
HEWUTpalHu3aluu, I0JIy4YeHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajula APYTUM U3
pacTBOpa COJIM, PpELICHHE OHKCIEPUMEHTAJbHBIX 3aJady Mo TeMme «BaxHelue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Ilpakmuueckue padomoi:

Ne 3. Tlomyuenue u cobupanue KUCIOPOaa, H3y4eHHUE eT0 CBOMCTB;

Ne 4. Tlonyuenue u cobupanue BoJopo/ia, M3y4eHUE eT0 CBONCTB,;

No 5. IlpurotoBiieHME pPacTBOPOB C OMNPEACIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO
BEILECTBA;

No 6. Perienue skciepuMEHTANIbHBIX 33/1a4 110 TeMe «BakHeillne Kiacchl HeOpraHUYECKUX
COEIMHEHUI.

Tunwl pacuemnwvix 3a0au:

1) BBIYMCIICHHE MOJIEKYJISIPHOM MacChl KMCJIOpPOAAa M O30HA HAa OCHOBAHUM aTOMHOM
MacChl XMMHYECKOTO 3JIEMEHTA; KOJIMYECTBA, MACChl BEUIECTBA 110 YPABHEHUAM XUMHUYECKHX
peaKuuii;

2) pacuer o0BbEMa, KONMYECTBAa BEIIECTBA Tra3a IO €ro M3BECTHOMY KOJIHYECTBY
BellecTBa WIH 00BbEMY; 00BEMOB ra3oB MO YPaBHEHHIO PEAKIMM HAa OCHOBE 3aKOHAa OOBEMHBIX
OTHOILLIEHU! ra30B;

3) pacyeTsl ¢ UCIOJIb30BAHUEM IMTOHATUS «MACCOBasi J10JI BEILIECTBA B pACTBOPEY;

4) pacueTsl M0 YPaBHEHMSIM XUMHUYECKOW pPEaKIMM: KOJMYECTBa BeEIlEeCTBa, 00bEMa,
MacChI TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MacCe peareHTOB WM MPOAYKTOB PEaKIUH.
3. IMepuoauveckuii 3axkon u Ilepuoamueckasi cucrema xumMudeckux 3jaemenros [I.H.
MemnpeneeBa. CTpoenue aTroMoB. XuUMHUYeCKasi CBSI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbLHbIE
peakuumn

[lepBbie TOMBITKY KIAaCCH(PHUKAIUU XUMUYECKUX AyieMeHTOB. [IoHATHE O TpyIax CXOIHBIX
AIIEMEHTOB (ILI€JIOYHBIE U IEeJI0YHO3EMENbHbIE METAJUIbl, TalOTeHbl, HUHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOoTepHbIe OKCUABI  TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. llepuommyeckas cucremMa XuMHYecKHX odnemeHtos [[.M.
MengeneeBa. KopoTkonepruoanas u JUyiMHHonepuoaHas @opmbl [leproguueckoil  cucteMsl
xumudeckux 3neMeHToB .M. Menneneesa. [lepuoast u rpynnbl. @U3H4ECKHil CMBICT HOPSAKOBOTO
HOMEpPA, HOMEPOB MEPHUOJA U TPYIIILI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHHEe 3JEKTPOHHBIX
oboouek atomoB TmepBbIX 20 XuMHUECKUX OdJeMeHTOB Ilepumommyeckoii cuctemsl JI.U.
MenpaeneeBa. XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTa IO €ro IOJ0XKEeHUI0 B llepmommyeckoi
cucteme /.M. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJiniyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOaM.

3nauenue llepmogmueckoro 3akoHa u Ilepmoguyeckoid CUCTEMBl XUMHYECKHX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[.M1. MeHeneeB — y4€HbIN U rpaklaHHH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHast " HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBA3b.
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Crenenb okuciaeHusi. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoieccsl okucieHus u
BocCTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTCIIH.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE 00pa3IloB BEUIECTB METAJUIOB U HEMETAIIOB, B3aUMOJICHCTBUE THIPOKCH A IMHKA
C pacTBOpaMHM KHUCJIOT U IIEJI0Y€H, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMK (TOpEeHre, PEaKIIUU Pa3IOKECHHS, COSTUHEHUS).
Meoscnpeomemmnbwie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€H MPU M3YYCHUH XUMHUU B 8 KJIacce OCYIIECTBISAETCS
yepe3 MCIOJIb30BaHUE KaK OOIMMX €CTECTBEHHOHAYYHBIX IMOHSATHUN, TaK M TOHSTHHA, SBIISIOIIMXCS
CHUCTEMHBIMU JJIsI OTACJIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIHKJIA.

OO0mue ecTeCTBCHHOHAYYHBIC MOHSATHUS: HAYYHBIA (PaKT, TUIIOTE3a, TCOPHsI, 3aKOH, aHAU3,
CUHTE3, Kiaccu(uKamus, TMePUOJUYHOCTh, HAONIOJACHHE, OJKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJICIIb, SBJICHHE.

®dusuka: Marepusi, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DSJIEKTPUUYECKHH 3apsj, BEIIECTBO, TeEJO, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, Tra3, (DM3WYCCKUE BEIUMYHMHBI, CIUHUIIBI HM3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTIOPOJIBI, TIOJE3HBIC HCKOITAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 kjaacc
1. BemecTBo 1 XUMHYeCKasi peakust

[lepuonuueckuit 3akoH. Ilepuonnueckas cucrema XuMUYecKux djeMeHtoB J[.U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB
MEpPBbIX TPEX NEPHOJOB, KaIMsl, KAJIbLMS U WX COCAMHEHUH B COOTBETCTBUU C IOJOKEHHUEM
37eMEHTOB B [lepnoauyeckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHUABI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUTMYECKUX PEMIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKONU PEIIETKY U BUJIA XMMHUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKUX BEMIECTB. XHWMHUYECKHE CBONCTBA
BEILECTB, OTHOCSAUIUXCS K Pa3IM4YHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUM, TeHETUYECKas CBA3b
HEOPTraHUYECKHUX BEIECTB.

Knaccudukanus XUMHUECKUX PEAKIHMA MO0 pa3lIW4YHBIM MpH3HAKaM (TI0 YUCIY W COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TETIOBOMY (D (PEKTy, M0 M3MEHEHUIO CTENIEHEH OKHCICHUS
XUMHYECKHUX JIEMEHTOB, IO 0OPATUMOCTH, IO YYACTHIO KaTaau3aropa). IK30- U SHIOTCPMHUUECKUE
peaKIu, TepPMOXUMHUYECKHE YPABHEHHUS.

[TonsiTue o ckopoctn XxumHuueckoil peakuuu. IloHarue o0 oOpaTMMbBIX W HEOOPATUMBIX
XUMUYECKHUX peakiusax. [TIoHsTHe 0 TOMOTeHHBIX U TeTepOreHHbIX peakuusx. [lonsTue o karanuse.
[TonsiTHe 0 XUMHUYECKOM paBHOBeCUHU. DAKTOPHI, BIMUSIOLUIME HA CKOPOCTh XUMHUUECKON peakInu U
MOJIOKEHNUE XUMUYECKOTO PABHOBECHSL.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIUU, OJJIEKTPOHHBIA OamaHC OKHCIUTENBHO-
BOCCTAHOBUTEIBHON peaknuu. CoCTaBleHHE YpaBHEHUW OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
PEaKIHii C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopusi PMEKTPOJUTHUECKON TUCCOUMAIMU. DJIEKTPOJMUTHI M HEIIEKTPOIUTHL. KaTHOHBI,
aHWOHBI. MeXaHN3M JIUCCOIMAIIMN BEMIECTB C PA3IMYHBIMU BHUJIAaMH XMUMHUYECKOUW CBsi3u. CTereHb
mucconuaiuu. CUIbHbIE U c1a0ble SJIeKTPOIHTHI.

Peaknuu moHHOTO OOMEHa. YCIIOBHS MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa, MOJHBIE W
COKpali€HHble MOHHBIE YypaBHEHMs peakuuii. CBoiicTBa KHCIOT, OCHOBAaHHUWA M COJE€l B CBeTe
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MPEJICTABICHUA 00 dNMEKTPOIUTHYECKOH Arccoruany. KadecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE
0 THJIPOJIU3E COJICH.
Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJCIISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYEeCKUX BEIIECTB —
METaJUIOB U HEMETAILIOB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HaTPHs), UCCIICIOBAHNE
3aBUCUMOCTH CKOPOCTH XUMHYECKOHW pEaKIUH OT BO3JCHCTBHS Ppa3IMUHBIX  (aKTOPOB,
HCCJICIOBAHKUE AJICKTPONPOBOIHOCTH PACTBOPOB BEIISCTB, MpOIecca JUCCOIUAIUA KHUCIIOT,
mesoYei M cosied (BO3MOXKHO HCIIOJIb30BaHHWE BHJICO MAaTEpPUAIOB), IPOBEJACHUE OIBITOB,
WUTFOCTPUPYIONTUX TPU3HAKA TPOTEKAHUs pEeaklnid HOHHOTO oOMeHa (0oOpa3oBaHHME OcCajKa,
BBIJICTICHUE Ta3a, 0Opa3oBaHWE BObBI), OMBITOB, HWUTFOCTPUPYIONIUX NPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKIui (FOpeHHue, peakiMu pa3IoKEeHHs, COCAUHEHUS), paclo3HABaHUE
HEOPraHWYECKUX BEHIECTB C TOMOIIbI0O KAYECTBEHHBIX pEaKlUMil Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

Ilpakmuueckue padomul:
No 1. Pelienue 3KciepuMEHTANIbHBIX 3a/a4 110 TEME.
Tunwl pacuemnwvix 3a0au:
1) pacdyer KonmMyecTBa BEIIECTBA, O0ObEMA M MAaCChl PEAreHTOB MM IMPOJYKTOB IIO
YpaBHEHUSAM XUMUUYECKHUX PEaKIINiA;
2) pacueThl [0 yPaBHEHUSIM XUMHUUYECKHX PEaKIIUii.

2. HeMerauibl 1 MX cOeTUHEHUS
OOmas xapakTepUCTUKAa TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
crerieHn okucieHuss. CTpoeHne M (PHU3WYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJOI'CHOB.

XvMHYEeCKHE CBOICTBa Ha HpUMeEpe XJiopa (B3aUMOJCICTBHE C MeTalylaMH, HEMETajulaMu,
niesoyamu). Xaopoogopoa. CoisiHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, MOIYYEHHUE, IPUMEHEHHE.
JelictBue xJiopa M XJOPOBOJOPOJA HA OpPraHu3M 4YejoBeKa. BaxHeWline XJIopuabl M HX
HaXO0X/IEHUE B IPUPO/IE.

OOmast xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OcCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA INPOCTHIX BEILECTB —
KHCJIOPO/a U cepbl. AJUIOTPOIHbIE MOM(PUKAIIMH KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, GU3nUecKue 1 XUMuiIeckue cBoiictBa. OKCHIBI Cepbl KaK MpPeACTaBUTEN
KUCIIOTHBIX OKcuAoB. CepHast Kuciora, (U3WYECKHE M XHUMHUYECKHe cBoicTBa (00mMe Kak
IpeJICTaBUTENs Kilacca KHCIOT U creuuduyeckue). XUMUUYECKHE PEaKIUH, JIeKallie B OCHOBE
IPOMBIIIIEHHOTO Ccrocoba MmojiyueHus: cepHoil kucioThl. IlpuMenenue cepHoil kuciaotsl. Comu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peakuus Ha cyibdar-uoH. HaxoxneHue cepsl 1 €€ COeAMHEHUN B
npupojie. XUMHUYECKOEe 3arps3HeHHE OKPYXKAIOWIEH Ccpeasl COeNMHEHHSIMHU cepbl (KMCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIeHuUS.

OOmast xapaktepucThka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTHM CTPOCHHMS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, pacpocTpaHeHHe B pUpoJe, pru3nyeckre U XUMHUYECKHe
coiictBa. KpyroBopor azora B mpupone. AMMHAK, €ro (pu3MuecKue W XUMHUECKHE CBOICTBa,
nojy4deHue u npuMmenenune. Com aMMOHHS, UX (PU3NIECKHE U XUMHUECKUE CBOMCTBA, TTPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ TOJydyeHHe, (U3NYecKue M
XUMHYECKHE CBOWCTBa (00IIMEe KaK MpeICTaBUTENs Kiacca KHUCIOT U Clenu(UYecKue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yA0OpeHui. Xumuueckoe
3arpsA3HEHUE OKpYXKaoIleH cpelbl COEJMHEHUSMH a30Ta (KUCIOTHbIE JOXIW, 3arpsi3HEHHE
BO3/yXa, MOYBBl U BOA0EMOB). Docdop, amrorponHsie Moaupukanun ¢ochopa, GuznUecKue U
xumuyeckre cpoictBa. Oxcun ocdopa (V) u pocdopHast kucnota, Gpusnueckue 1 XUMUUYECKHUE
CBOWiCTBa, monyueHue. Mcnonb3oBanue pocdaroB B kKaueCTBe MUHEPAIBHBIX YA0OPEHHIA.
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OOmas xapaktepuctuka 3neMeHTOB I[VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKUCICHUS. YTIEepol, aNIOTPONHBbIE MOIU(UKAINH, PAaCIpOCTpPaHEHUE B
npupoze, pu3nUeckue U XMMUYecKre cBorcTBa. AzncopOuus. KpyroBopot yriepoga B mpupoze.
Oxcuzpl yriepoaa, ux (pu3nuecKue M XUMHYECKHE CBOWCTBA, NEHCTBHE HA >KHUBBIE OPraHU3MBI,
IOJy4eHHEe U NpPUMEHEHue. DKoJoruyeckue MpoOieMsbl, CBs3aHHbE ¢ okcuaoMm yriaepona (IV),
TUII0Te3a I7100aJIbHOTO MOTEIJICHNs KJIMMaTa, MapHUKOBBINA 3¢ (dekT. YronpHas KucioTa U e€ coiu,
X (U3MUECKHe U XMMHUYECKHE CBOICTBA, MOJlydeHHE M IpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-aHUOHBI. lcnonb30BaHMe KapOOHAaTOB B OBITY, MEAMIMHE, NPOMBIIUIEHHOCTH U
CEJIbCKOM XO03sIHCTBe.

[lepBoHayanpHbple MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeraH, 3TaH, STWIEH, allETWJIEH, 3TaHOJI, IVIMLEPHUH, YKCyCHas KucioTa). [IpuposHble HICTOUHUKI
YIII€BOAOPOAOB (Yroiib, MPUPOIHBIN ra3, He(YTH), MPOIYKTHl UX MepepaboTk (OEH3MH), UX POJIb B
ObITy M mpoMbllUIeHHOCTH. [loHATHE O OMONOrMYEecCKM BaXKHBIX BEIIECTBaX: KHpaX, Oenkax,
yIJIeBOAAX — M MX pPOJIM B JKU3HU deJoBeka. MarepuanbHOe €IMHCTBO OpPraHMYECKHX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuyeckue M XHMMHUYECKME CBOICTBa, NOJIy4eHHE WU IPUMEHEHHE.
Coenunenus kpemHus B npupoae. Obume npencrasieHus o6 okcuae kpemuus (IV) u kpemHueBoi
kuciore. CUIIMKATBI, X UCIIOJIb30BAHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxxHeilne crpouTenbHbIe
MaTepHabl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, jkene300eToH. Ilpobiembr OGe3o0macHOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEPUAIOB B IOBCEAHEBHON )KU3HU.

Xumuueckuit IKcnepumenm:

u3yyeHue o0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHON KHUCIIOTHI, IPOBEIEHUE
Ka4eCTBEHHBIX PEAaKIMi Ha XJIOPUI-HOHBI M HAOIIOJCHHWE NPU3HAKOB HMX IMPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKHe W XMMHUYECKHE CBOMCTBAa TaJIOTEHOB W WX COCIMHEHHN (BO3MOXHO
WCIIOJIb30BAaHUE BHUJACOMATEPUATIOB), O3HAKOMJICHHME C 0OpaslamMu XJIOPHAOB (TaJOreHUIOB),
O3HAKOMJIEHHE ¢ o0OpasumamMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMaTepuaoB), HaOdroJeHuWe  mporecca  OoOyrIMBaHUs — caxapa  HoJ  JeicTBUeM
KOHIICHTPUPOBAHHON CEpHOW KHUCIOTHI, M3yYeHHE XHMHYECKHUX CBOICTB pa30aBIEHHOI cepHOil
KUCJIOTHI, MpPOBEJACHUE KAueCTBEHHOW peakluu Ha CyiabhaT-HOH U HaOJIOJeHHE MNpHU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (U3MYECKHMHU CBOMCTBaMH a30Ta, ¢ochopa W HX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAHME BHUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POchOpHBIX ynoOpeHuw,
NoJlyueHue, coorpanue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMHaKa, IPOBEACHUE KaueCTBEHHBIX
peakuuii Ha NOH aMMOHUS U (pochaT-uOH U U3ydeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICIICTBHIE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTBI C MEJbI0 (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
U3ydeHHe MOJeNel KpHCTAIIMUECKUX pPEemETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHHE C
IpPOIIECCOM  aJICOPOLIMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM
IpOTHBOra3a, MOJy4YeHUe, COOMpaHue, paclo3HaBaHWE M H3YyYEHHE CBOMCTB YIVIEKHUCIIOIO rasa,
NPOBE/IEHUE KAUeCTBEHHBIX peakIMii Ha KapOOHAT M CHIIMKAT-UOHBl U H3YyYEHHUE MPU3HAKOB HX
OpOTEKaHMs, O3HAKOMIIGHHE C TPOAYKIMEH CHJIMKATHOM MPOMBIIIJICHHOCTH, pEIIeHUe
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHel11e HeMeTalIbl U UX COeIUHEHUS).

Ilpakmuueckue padomui:

Ne 2: ITomydeHnne cONsTHOM KUCIOTHI, U3Y4EHHE €€ CBOWCTB,

Ne 3: [TomydyeHne amMmmuaka, U3y4eHUE €ro CBOMCTB;

Ne 4. ITomyuenue yriiekucioro rasza, M3y4eHue ero CBONCTB;

Ne 5. Pemienue 5sKcrepMMEHTANBHBIX 3ajad Mo TeMme «BaxkHeimme HeMeTaulbl M HUX
COEIUHEHUS.

Tunwt pacuemnwix 3a0au:
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1) pacueTsl MO YpaBHEHHUSIM XUMHUYECKHX pEaKIui, e€Clii OJUH U3 PEareHTOB JIaH B

HU30BITKE;
2) pacyeTsl 10 YpaBHEHHUSIM XUMUYECKUX PEAKITUH.
3. MeTaJLIbI H UX COeIMHEHUA

OO61mas xapaKTepUCTHUKa XMMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHUU UX MOJIOXKEHUS
B Ilepmoanueckoil cucreme xumuueckux saemMeHToB .M. MeHnueneeBa M CTPOEHHS aTOMOB.
Crpoenune wmetaioB. Metammnueckas CBsi3b M METaUIMUECKash KpPUCTAUIMUECKas pelETKaA.
OJIEKTPOXUMUYECKUN pAJ HAOpsDKEHUM MeTawioB. Pu3nueckue M XMMHYECKHE CBOWCTBA
MeTaisioB. OOmme crnocoObl moiaydeHus: MeTayioB. [loHATHE O KOpPpO3UM METayuioB, OCHOBHBIE
crocoObl 3am|Thl MX OT Koppo3uu. CIuiaBel (CTajlb, YYryH, IIOPATIOMHHUN, OpOH3a) M HX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[Ilenounble MeTaIUIbL: TIO0KEHUE B [leprnoanueckoi cucteMe XUuMHYECKUX 3eMeHToB J[. 1.
MenieneeBa, CTpOCHHE UX aTOMOB, HaXOXAeHUE B npupoae. Pusndeckue U XMMHUYECKUE CBOKMCTBA
(na mpumepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUBI HATpUs U Kanus. [IpuMeHneHue menoyHbIx
METAJIOB U UX COECIMHEHUU.

[[{erouHO3eMeNnbHBIE METAIIBI MATHUN M KaJIbLIMi: 1onoxkeHue B [lepuoanueckoil cucreme
xuMuueckux sseMeHToB J.M. MenneneeBa, cTpoeHMe HMX aTOMOB, HaxXOXIEHUE B MPHUPOJE.
®u3nyeckue M XMMHYECKHME CBOWMCTBA MarHus M Kajplus. BaxHeWline COCAUHEHHS KaJbLMs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHU .

AmoMuHui: nonoxeHue B Ilepuonuyeckoil cucteme Xxumudeckux anemeHtoB J[.M.
MenneneeBa, CTpoeHUE aroMa, HaxoxiaeHue B mpupoje. dusmyeckue M XUMUUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepmoanueckoit cucremMe xumuueckux oanemeHtos JI.M.
MeneneeBa, CTpOEHHE aroMa, HAaXOXkAeHHE B npupone. Pusnueckue U XMMUYECKHE CBOMCTBA
xene3a. Okcunwl, ruapokcunsl U conu skenesa (II) m sxemesa (III), mx cocras, cBoiicTBa u
MOJIy4CHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3llaMy METAJIJIOB U CIUIABOB, X (PU3MUECKUMHU CBOMCTBAMHU, U3yUCHUE
pe3yabTaTOB KOPPO3HH METAJIIOB (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSI OKCHZA Kalbldi ¥ HATpus C BOJAOW (BO3MOXHO  HCHOJb30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpoOIlecca TOpPEHHUs Keilesa B
KHCTIopoJie (BO3MOXKHO MCIOJIb30BaHNE BHIEOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha MOHBI (MarHus, Kalbllus, allOMUHUA, IIUHKA, kene3a (II) u »xenesza (III), memu (II),
HaOIO/IEHUE U OINHKCAaHUE MPOLIECCOB OKpAIIMBAHMS TJIAMEHM MOHAMHU HATPHS, Kalus M KalbIus
(BO3MO>HO HCIIOJIB30BAHME BUICOMATEPUAIIOB), HCCIeA0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCH]IA
ATIOMUHMST M THAPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Bakueiimme
METaJUIbl U UX COCTUHEHUS.

Ilpakmuueckue padomul:

Ne 6. )KE€cTkOCTh BOABI M METOABI €€ YCTPAHEHUS.

No 7. PelieHue »HKCIEpUMEHTANBHBIX 3a7ady 10 TeMe «BaxHelme MeTamibl M HUX
COCTMHEHUS».

Tunwv pacuemnuvix 3a0au:

1) pacyeTsl 0 YPaBHEHMSM XMMHUUYECKHX PEAaKLUH, €CIIU OJUH U3 PEareHTOB COJEPKUT
IpUMeECH

2) pacyeTsl MO ypaBHEHUSAM XHMMMUYECKUX PEAKLUW, €CIM OJUH U3 PEarcHTOB JaH B
U30BITKE WU CO/ICPIKUT MIPUMECH;

3) pacyeT MacCOBOM JI0JIA BBIXOJ1a IPOJYKTA PEAKLIUH.
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4. XuMHS U OKpYKaOLIas cpeaa

BemectBa m marepuansl B MOBCEIHEBHOM JKU3HU YEJIOBEKA. be3omacHoe HCMOJIb30BaHHUE
BEIIECTB M XHMHYECKUX peakmuii B ObITy. [lepBas moMOIIb NpU XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY’KaIoLell cpeabl (MpeaenbHas JI0MycTUMasi KOHIICHTpAIs
BemecTB (naee — [1J1K). Posib XuMuu B pelieHUH 3KOJIOTHIECKUX TPOOIIeM.
Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUaJIbl).
Meosrcnpeomemmnuwie ceasu

Peanuzarust MexXnpeIMETHBIX CBSI3€H MpU M3YyYEHUU XUMHUHU B 9 Kiacce OCYIIECTBIISICTCS
Yyepe3 UCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK M MOHSATUH, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTACJIbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAITU3,

CHUHTE3, KiacCUpUKAIMA, TEPHUOJUYHOCTh, HAOIIOJEHUE, OKCIICPUMEHT, MOCIMPOBAHUE,
HU3MEPEHHE, MOJICIb, SIBIICHHUE, TAPHUKOBBINA d(PPEKT, TEXHOIOTHS, MaTePUAIIBI.

®duzuka: Marepus, aTOM, OJIJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIbI,
pPaIMOaKTUBHOCTb,  MOJEKYyJa, OJJIEKTPUYECKHM  3apsii, MPOBOJHUKH, MOIYNPOBOJHUKH,

JVDJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, Tel0, O0BEM, arperaTHOe COCTOSHHUE BEIIeCTBa, Tas,
pacTBOp, pacTBOPUMOCTh, KPUCTAIMUECKAs PEHIETKA, CIUIABbl, (PU3MUYECKHE BETUYMHBI, €AMHUIIBI
U3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEThl, 3BE3/1b1, CoJHIIE.

buonorusi: ¢orocunTes, apixanue, Ouocdepa, IKOCHCTEMa, MHUHEpPAITbHBIE yI0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPOJIbI, TOJIE3HBIE HCKOTIAeMBbIE,
TOILIMBO, BOJTHBIE PECYPCHI.

TemMaTH4ecKkoe MJIAHMPOBAHUE

8 kiace
B ToM uncie Ha:
Ne HanmeHnoBanue KomnugectBo .
MPAKTUIECKHE KOHTPOJIbHBIE BocnuTaTenbHbli KOMIOHEHT
n/n pa3zaenoB 4acoB
paboThI paboTs!

1 IlepBoHauanbHBEIE 20 2 1 Ob6cyxnenne «IIpodeccun,

XUMHUYECKHUE TIOHITHUS MpeyCMaTpPUBAIOIIINE
XUMHYECKHE 3HAHUSY ATIXUMUS
1 TIOUCK PHUI0CO(CKOTO KaMHS
M.B. JIoMOHOCOB —BeIUKHI
cbIH Poccun

2 Baxwneiimnive 30 4 2 Couts Ha JOporax
MIPEICTaBUTEIH
HEOPTaHMYECKUX
BEIIIECTB

3 Iepronuueckuii 3aKoH 15 1 Iepruonuueckas cucrema
u [lepuoanueckas XUMHUYECKuX 3emeHToB .M.
CHUCTEeMa XUMUUYECKHX Mengeneena. XKuznup ..
anemenToB /. U. MeHnneneeBa
Menpeneena.
CtpoeHune aTOMOB.
XumMuyeckas CBA3b.
OKHCIIHTEIIbHO-
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B tom uncne Ha:

Ne HaumenoBanue Konnuectso .
MIPaKTHIECKHE KOHTPOJIbHBIC BocnuraTensHBIH KOMIOHEHT
n/m pas3zenos 4acoB
paboTsl paboThr
BOCCTaHOBHTEIILHBIC
peaximu
4 O6obmaroree 3
MTOBTOPEHUE OCHOBHBIX
BOTIPOCOB Kypca..
Hroro: 68 6 4
9 kyacc
B ToM uucne na: .
Ne HaumenoBanue Komunuects BocnuraTtensHbIi
[IpakTudeckue | KOHTPOJBHEIC
n/m pas3zenoB 0 4acoB KOMIIOHCHT
paboTsI paboThl
1 BemectBo u 17 1 1 bezomnacHoe nutanue
XHUMHUYCCKHE PEaKIUH
2 Hemeramnsl u ux 25 4 1 Hewmeranmnsl B Ku3HU
COCTUHCHUS YeloBeKa.
HUccrenoBanne BIMsHNE
1o/1a Ha OpraHu3M
YeNoBeKa U ONpeciicHIe
€ro CoepKaHMs B
MIPOAYKTaX MUTAHUSI
Huckyccus «Hutpatsl u
HUTPUTHL. KOMY HYXHBI
a30THBIC yJ00peHus?»
JlabopaTopHBIii OTIBIT:
«MopnenupoBaHue
NIEHCTBUS KUCIIOTHBIX
JOXIEH Ha CKOPITYITY
stan mruty. CooOuieHns
yuamuxcs «IlapHuKoBbIi
3¢ PEeKT: MPUINHBI
BO3HUKHOBEHUS U ITyTH
TPEJOTBPAIICHUS.
3 MeTtansl 1 ux 20 2 1 MeTannsl B KU3HU
COETMHEHUS yenoBeka. JKenezo u
3I0POBbHE UEIOBEKA.
Bxiag XuMHUKOB B
nobeny B Benukoit
OTedecTBEeHHOH BOMHE.
4 Xumus u 3 Juckyccus
OKpY’Karomias cpena «TexHOTCHHBIC
HCTOYHUKH BEIIECTB -
3arpsi3HUTENN Onochepsl.
Baxwueiinme
MIPUPOI00XPAHHBIE
MEPBL.»
5 Ob6o0mmaroiee 3
ITOBTOPEHHE
OCHOBHBIX BOIIPOCOB
Kypca..
Hroro: 68 7 3
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